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BRIEF  ASSESSMENT 


Ellis  Pond  Dam  is  an  earth  dam  approximately  400  ft. 
long  and  16  ft.  high.  There  are  two  small  stoplog-con- 
trolled  spillways,  one  near  each  abutment,  and  no  low- 
level  outlet.  Formerly  used  as  a  mill  dam,  the  structure 
is  believed  to  be  about  170  years  old.  Ellis  Pond  is 
presently  used  for  recreational  purposes. 

Due  to  the  extent  of  downstream  development  that 
would  be  seriously  affected  in  the  event  the  dam  were 
to  fail,  Ellis  Pond  Dam  is  confirmed  as  having  a  "high" 
hazard  potential  in  accordance  with  Corps  of  Engineers 
guidelines. 

The  dam  is  in  poor  condition,  based  on  visual 
examination  of  the  structure.  Many  deficiencies  which 
have  been  neglected  for  years  were  noted.  In  1968,  the 
Norfolk  County  Commissioners  directed  that  the  pond  be 
partially  drained  since  the  dam  was  considered  unsafe. 
However,  the  pond  level  has  been  raised  again  since  1974 
despite  this  directive.  Therefore,  although  there  was 
no  evidence  of  settlement,  lateral  movement  or  other 
signs  of  structural  failure,  it  is  recommended  that  the 
stoplogs  be  removed  from  the  spillways  immediately  and 
kept  removed  to  lower  the  pond  as  a  precaution  until 
further  engineering  studies  and  remedial  measures  are 
implemented. 

Based  on  the  "small"  size  and  "high"  hazard  potential 
classifications  in  accordance  with  Corps  of  Engineers 
guidelines,  the  test  flood  for  this  dam  is  one-half  the 
Probable  Maximum  Flood  (1/2  PMF) .  Hydraulic  analyses 
indicate  that  the  test  flood  outflow  of  2,700  cfs  (in¬ 
flow  3,000  cfs  or  375  csm)  would  overtop  the  dam  by 


about  1.3  ft.  With  the  water  level  at  the  top  of  dam, 
the  combined  spillway  capacity  is  approximately  625  cfs 
with  the  existing  stoplogs  in  place  and  760  cfs  with 
the  stoplogs  removed  or  23  and  28  percent  of  the  test 
flood  outflow,  respectively. 

The  Town  of  Norwood,  owner  of  the  dam,  should  en¬ 
gage  a  registered  professional  engineer  to  evaluate  the 
spillways  during  no  or  low  flow  conditions  and  recommend  modi 
fications  to  the  dam  to  provide  adequate  structural 
stability,  spillway  capacity  and  emergency  draw-down 
capabilities,  as  outlined  in  Section  7.2.  Any  necessary 
modifications  resulting  from  the  engineering  investi¬ 
gations,  and  remedial  measures,  including  clearing  trees, 
brush,  and  debris  from  the  embankment,  spillways  and 
channels,  repairing  riprap  and  masonry,  developing  an 
operations  and  maintenance  manual  for  the  dam  and  esta¬ 
blishing  an  emergency  preparedness  plan  and  warning 
system,  as  outlined  in  Section  7.3,  should  be  implemented 
by  the  Owner  within  one  year  after  receipt  of  this  re¬ 
port.  As  an  alternative  to  modifying  and  repairing 
the  inadequate  existing  structure,  serious  consideration 
should  be  given  to  constructing  a  new  dam  at  the  site. 


HALEY  &  ALDRICH,  INC. 
by: 

ft  /  A  /  /f 


Harl  Aldrich 
President 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  office  of  Chief  of  Engineers,  Washington, 

DC  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condi¬ 
tion  of  the  dam  is  based  upon  available  data  and  visual  inspec¬ 
tions.  Detailed  investigation,  and  analyses  involving  topo¬ 
graphic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  sure  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was  low¬ 
ered  or  drained  prior  to  inspection,  such  action,  while  improv¬ 
ing  the  stability  and  safety  of  the  dam,  removes  the  normal 
load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal 
operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external  con¬ 
ditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue 
to  represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can  there 
be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  Investigations  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  test  flood  is  based  on  the  estimated 
"probable  maximum  flood"  for  the  region  (greatest  reasonably 
possible  storm  run-off) ,  or  a  fraction  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a 
spillway  will  not  pass  the  test  flood  should  not  be  interpreted 
as  necessarily  posing  a  highly  inadequate  condition.  The  test 
flood  provides  a  measure  of  relative  spillway  capacity  and 
serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the 
dam,  its  general  condition  and  the  downstream  damage  potential. 
Consideration  of  downstream  flooding  other  than  in  the  event 
of  a  dam  failure  is  beyond  the  scope  of  this  investigation. 


The  Phase  I  Investigation  does  not  include  an  assess 
ment  of  the  need  for  fences,  gates,  no-trespassing  signs, 
repairs  to  existing  fences  and  railings  and  other  items 
which  may  be  needed  to  minimize  trespass  and  provide 
greater  security  for  the  facility  and  safety  to  the 
public.  An  evaluation  of  the  project  for  compliance 
with  OSHA  rules  and  regulations  is  also  excluded. 
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FILE  NO.  4270  A3° 


PHASE  I  INVESTIGATION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
ELLIS  POND  DAM 
MA  00805 


SECTION  1  -  PROJECT  INFORMATION 


1.1  General 

a.  Authority.  Public  Law  92-367,  August  8,  1972, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  National  Program  of  Dam  Inspection 
throughout  the  United  States.  The  New  England  Division  of 
the  Corps  of  Engineers  has  been  assigned  the  responsibility 
of  supervising  the  inspection  of  dams  within  the  New  England 
Region. 

Haley  &  Aldrich,  Inc.  has  been  retained  by  the  New 
England  Division  to  inspect  and  report  on  selected  dams  in 
the  State  of  Massachusetts.  Authorization  and  notice  to 
proceed  were  issued  to  Haley  &  Aldrich,  Inc.  under  a  letter 
dated  28  November  1978  from  Colonel  Max  B.  Scheider,  Corps  of 
Engineers.  Contract  No.  DACW33-79-C-0018  has  been  assigned 
by  the  Corps  of  Engineers  for  this  work.  Camp,  Dresser  & 
McKee,  Inc.  was  retained  as  consultant  to  Haley  &  Aldrich, 
Inc.  on  the  structural,  mechanical/electrical  and  hydraulic/ 
hydrologic  aspects  of  the  Investigation. 

b.  Purpose  of  Inspection.  The  primary  purposes  of  the 
National  Dam  Inspection  Program  are  to: 

1.  Perform  technical  inspection  and  evaluation  of 
non-Federal  dams  to  identify  conditions  which  threaten  the 
public  safety  and  thus  permit  correction  in  a  timely  manner 
by  non-Federal  interests. 

2.  Encourage  and  prepare  the  states  to  initiate 
effective  dam  safety  programs  for  non-Federal  dams. 

3.  Update,  verify  and  complete  the  National 
Inventory  of  Dams. 


1.2  Description  of  Project 


a.  Location.  Ellis  Pond  Dam  is  located  about  250 
ft.  northwest  oi  Walpole  Street  (Route  1A)  in  Norwood, 
Massachusetts,  as  shown  on  the  Location  Map,  page  vii. 

The  latitude  and  longitude  of  the  dam  site  are  N42°10.8' 
and  W71°13.2'.  Discharge  from  the  dam  is  conveyed  by 
Hawes  Brook,  a  tributary  to  the  Neponset  River. 

b.  Description  of  Dam  and  Appurtenances .  Ellis 
Pond  Dam  consists  of  an  earth  embankment  with  two  stop- 
log-controlled  spillways,  one  near  each  abutment.  The 
total  length  of  the  dam  is  nearly  400  ft. ,  and  its 
maximum  height  is  about  16  ft.  The  general  configuration 
of  the  project,  based  on  visual  observations  made  on  14 
May  1979,  is  shown  on  the  Site  Plan  Sketch,  page  C-l. 

The  earth  embankment  between  the  two  spillways 
measures  284  ft.  in  length.  The  top  of  the  embankment 
(top  of  dam)  is  considered  to  be  at  El.  116.5  National 
Geodetic  Vertical  Datum  (NGVD) ,  although  local  variations 
from  about  El.  116.2  to  El.  117.2  were  roughly  measured. 
The  crest  varies  in  width  from  about  12  ft.  near  the 
right  (west)  spillway  to  a  maximum  of  27  ft.  There 
are  generally  large  boulders  1/4  to  1/2  cubic  yards 
in  size  on  the  steep  upstream  slope.  The  downstream 
side  was  apparently  once  supported  by  a  stone  masonry 
wall  that  has  toppled  at  many  locations,  causing  a 
steep  and  highly  irregular  downstream  slope  to  develop. 

The  embankment  and  abutments  are  shown  on  Photos  No. 

2,  3,  4,  5,  and  8  in  Appendix  C. 

Additional  information  regarding  the  earth  embankment 
was  available  in  an  extensive  engineering  report  pre¬ 
pared  by  Fay,  Spofford  &  Thorndike,  Inc.  entitled 
"Planning  Study,  The  Ellis  Pond  -  Guild  Pond  Recreation 
Area",  10  April  1973.  Pertinent  sections  from  this 
report,  including  a  site  plan  with  boring  locations, 
a  topographic  plan  of  Ellis  Pond  Dam  and  the  logs  of 
seven  test  borings  performed  at  the  dam  site,  are  in¬ 
cluded  in  Appendix  B.  The  conclusions  drawn  from  the 
results  of  the  borings  by  Fay,  Spofford  &  Thorndike, 

Inc.  in  their  report  (see  page  B-27)  were  that 
"Exploratory  borings  taken  through  and  around  the  dam 
indicate  a  strata  of  rock  three  to  ten  feet  below 
ground  water  level.  They  show  that  the  embankment 
was  constructed  with  pervious  materials  without  an 


impervious  core  and  they  also  show  that  it  is  quite 
likely  that  there  was  no  excavation  to  bedrock  prior 
to  placement  of  the  embankment." 

The  spillway  near  the  right  (west)  abutment  of  the 
dam  has  a  10.2  ft.  long  weir  between  5.0  ft.  high  con¬ 
crete  walls  at  the  upstream  end.  Two  stoplogs  in  place 
on  14  May  1979  raise  the  crest  of  the  spillway  by  1.0 
ft.  to  El.  112.5  or  approximately  4.0  ft/  below  the 
top  of  the  dam.  The  downstream  end  of  the  spillway 
is  of  grouted  stone  masonry  construction.  A  12-in. 
diameter  vetrified  clay  pipe  emerges  from  the  right 
wall  of  the  spillway  at  the  top  of  a  straight  drop 
(cascade)  of  about  10.5  ft.  to  the  brook  below.  This 
spillway  is  shown  on  Photos  No.  3,  6  and  7. 

The  spillway  located  near  the  left  (east)  abut¬ 
ment  has  grouted  stone  masonry  walls.  Three  vertical 
supports  for  stoplogs  reduce  the  12.5  ft.  overall 
length  of  the  weir  to  an  effective  length  of  11.2  ft. 
Several  stoplogs  in  place  in  the  four  bays  on  14  May 
1979  raise  the  crest  of  the  spillway  by  2.4  ft.  to 
El.  112.3  or  approximately  4.2  ft.  below  the  top  of 
dam.  This  spillway  is  shown  on  Photos  No.  8  through 
11. 

c.  Size  Classification.  The  storage  to  the  top 
of  Ellis  Pond  Dam  is  estimated  to  be  540  acre-ft.,  and 
the  corresponding  hydraulic  height  of  the  dam  is  approxi¬ 
mately  16.0  ft.  Storage  of  less  than  1,000  acre-ft. 

and  a  height  of  less  than  40  ft.  classifies  this  dam 
in  the  "small"  size  category  according  to  guidelines 
established  by  the  Corps  of  Engineers. 

d.  Hazard  Classification.  The  preliminary  com- 
putations  for  dam  failure  analysis,  presented  in  Appendix 
D  and  based  on  the  Corps  of  Engineers'  "Guidance  for 
Estimating  Downstream  Dam  Failure  Hydrograph",  confirm 
that  this  dam  has  a  "high"  hazard  potential.  A  failure 
of  the  earth  embankment  would  result  in  a  potential 

for  loss  of  life  to  shoppers  and  employees  at  the 
nearby  downstream  shopping  center,  to  those  at  the 
apartments  on  the  left  (northeast)  bank,  and  to  motorists 
and  pedestrians  using  the  Walpole  Street  bridge.  In 
addition,  several  industrial  buildings  near  Davis 
Avenue,  about  2,000  ft.  downstream  from  the  dam,  are 
expected  to  be  subject  to  flooding  at  a  depth  of  about 


8  ft.  Therefore,  the  potential  for  loss  of  lives  and 
extensive  damage  to  industrial,  commercial  and  residential 
properties  is  high. 

e.  Ownership.  The  name,  address  and  phone  number 
of  the  current  owner  are: 

Town  of  Norwood 
Board  of  Selectmen 
Municipal  Building 
566  Washington  Street 
Norwood,  MA  02062 
Phone:  (617)  762-1240 

The  earliest  recorded  owner  of  the  dam  was  the  Abner 
Guild  Tannery  in  1806,  followed  by  the  Winslow  Bros.  & 
Smith  Tannery.  Mr.  Isaac  Ellis  operated  paperboard 
manufacturing  mills  at  the  dam  site  until  they  burned 
down  in  1886.  In  recent  times,  Forte-Fairbairn,  Inc. 
(Trustees  of  Davis  Building  Trust)  was  the  former 
owner  before  the  Town  of  Norwood  acquired  the  property 
in  1973  for  conservation  purposes. 

f.  Operator.  No  particular  individual  is  de¬ 
signated  as  the  operator  of  the  dam.  Mrs.  Bettrica 
S.  Cottrell  is  the  chairperson  of  the  Norwood  Con¬ 
servation  Commission,  charged  with  maintaining  and 
operating  the  dam.  Mr.  Robert  Hamilton,  Town  Engineer, 
advises  the  Conservation  Commission  upon  request. 

These  two  individuals  acted  as  the  owner's  representa¬ 
tives  during  the  course  of  this  investigation. 

g.  Purpose  of  the  Dam.  The  earliest  recorded 
use  of  the  dam  was  to  impound  water  for  tanneries  in 
the  early  1800's.  The  impounded  water  was  also  re¬ 
portedly  used  to  power  a  40-horsepower  water  wheel 

at  the  dam  site  by  the  Ellis  Mills  in  the  mid-1800's. 

It  is  also  likely  that  the  pond  was  once  used  as  a 
source  of  supply  for  manufacturing  ice.  The  pond 
is  currently  used  for  ice-skating,  fishing,  canoeing 
and  other  recreational  purposes  by  Norwood  residents. 

h.  Design  and  Construction  History.  No  records 
of  the  original  design  and  construction  of  the  dam 
exist.  The  dam  may  be  over  170  years  old. 

i.  Normal  Operational  Procedures.  No  formal 


operational  procedures  for  Ellis  Pond  Dam  were  disclosed. 
Stoplogs  were  observed  at  both  spillways  on  14  May  1979, 
holding  the  pond  level  at  El.  112.7  or  slightly  higher 
than  its  normal  recreational  level  of  about  El.  112.5. 

It  was  reported  and  noted  in  previous  reports  that  there 
have  been  instances  of  unauthorized  installation  of 
stoplogs  at  this  facility.  It  appears  that  the  pond 
level  observed  during  the  site  visit  was  higher  than 
the  authorized  elevation  for  the  following  reasons: 

In  a  letter  from  the  County  of  Norfolk  Engineering 
Department  to  the  Norfolk  County  Commissioners  dated 
15  July  1968  (see  page  B-3) ,  it  is  stated  that  "...  the 
condition  of  the  dam  is  such  that  it  cannot  be  considered 
to  be  safe  and  in  good  condition.  Its  overall  condition 
is  poor  and  in  some  areas  dangerous  conditions  exist." 

In  the  February  1972  report  by  the  Soil  Conservation 
Service  (see  page  B-16)  the  following  statements  appear: 
"In  compliance  with  the  County  Commissioners'  directive, 
the  pond  has  been  partially  drained  since  the  dam  was 
considered  unsafe.  This  draining  has  exposed  much  of 
the  gently  sloping  shoreline  and  has  reduced  the  value 
of  the  pond  for  recreational  uses."  It  is  stated  in  the 
Fay,  Spofford  &  Thorndike,  Inc.  engineering  report 
dated  10  April  1973  (see  page  B-26)  that  the  stoplogs 
"...  have  since  been  removed  in  order  to  maintain  a 
safe  level  in  the  pond."  At  that  time  the  pond  level 
was  El.  110.5  with  no  stoplogs  in  the  spillways. 

The  first  report  of  unauthorized  installation 
of  stoplogs  in  the  spillways  was  in  1974,  after  the 
pond  level  had  apparently  been  raised  back  up  to  its 
normal  recreational  level  of  about  El.  112.5.  In  a 
letter  to  the  Norwood  Board  of  Selectmen  from  the 
Massachusetts  Department  of  Public  Works  dated  9 
October  1974  (see  page  B-6) ,  it  was  recommended  that 
the  stoplogs  be  removed  as  a  safety  precaution  in 
the  event  of  possible  high  water  conditions.  It  is 
not  clear  what  actions,  if  any,  the  Town  of  Norwood 
has  taken  to  prevent  the  unauthorized  installation 
of  stoplogs  in  the  spillways  since  1974. 

1 . 3  Pertinent  Data 

All  elevation  reported  herein  are  approximate 
and  based  on  the  assumption  that  the  level  of  Ellis 
Pond  was  El.  112.7  NGVD  on  14  May  1979.  The  pond  level 


was  1.2  ft.  higher  than  the  right  (west)  spillway  bottom 
immediately  upstream  of  the  stoplogs,  which  is  shown 
to  be  El.  111.48  on  a  topographic  plan  of  the  dam  by 
Fay,  Spofford  &  Thorndike,  Inc.,  page  B-31.  Other 
roughly  measured  elevations  are  in  close  agreement 
with  those  shown  on  that  topographic  plan. 

a.  Drainage  Area.  Ellis  Pond  Dam  is  located  on 
Hawes  Brook,  a  tributary  to  the  Neponset  River.  The 
drainage  area  is  8  square  miles,  consisting  of  rolling 
hills  with  some  developed  residential  land  and  some 
low-lying  swamp  lands  and  water  bodies.  Most  signi¬ 
ficant  among  the  water  bodies  is  Willett  Pond,  which 
drains  to  Guild  Pond  and  then  to  Ellis  Pond. 

b.  Discharge  at  Dam  Site 

1.  Outlet  works .  None 

2.  Maximum  known  flood  at  dam 

site .  Unknown.  The 

dam  has  been 
overtopped  by 
hurricane  "Diane" 
in  August  1955 


3. 


4. 


5. 


6. 


7. 


Ungated  spillway  capacity 
at  top  of  dam 

(without  stoplogs) . 

(with  existing  stoplogs).... 
Ungated  spillway  capacity 
at  test  flood  pool  elevation 
(without  stoplogs) . 


(with  existing  stoplogs) 


Gated  spillway  capacity  at 

normal  pool  elevation . 

Gated  spillway  capacity  at 
test  flood  pool  elevation.... 
Total  spillway  capacity  at 
test  flood  pool  elevation 
(without  stoplogs) . 


760  cfs  at  El.  116.5 
625  cfs  at  El.  116.5 


845  cfs  at  El.  117.8 

(1,855  cfs  passing 
over  earth  em¬ 
bankment) 

940  cfs  at  El.  117.8 

(1,760  cfs  passing 
over  earth  em¬ 
bankment) 

Not  applicable 

Not  applicable 


845  cfs  at  El.  117.8 
(dam  overtopped  by 
1.3  ft.) 


(with  existing  stoplogs) 


940  cfs  at  El.  117.8 
(dam  overtopped  by 

1.3  ft.) 

8.  Total  project  discharge  at 
test  flood  pool  elevation 

(without  stoplogs) .  2,700  cfs  at  El.  117.8 

(dam  overtopped  by 

1.3  ft. ) 

(with  existing  stoplogs) .  2,700  cfs  at  El.  117.8 

(dam  overtopped  by 

1.3  ft.) 


Elevation  (ft.  above  NGVD) 


1.  Streambed  at  centerline  of 

dam . 

2.  Maximum  tailwater . 

3.  Upstream  portal  invert 

diversion  tunnel . 

4.  Recreation  pool . 

5.  Full  flood  control  pool . 

6.  Right  (west)  spillway  crest 

(without  stoplogs) . 

(with  stoplogs) . 

Left  (east)  spillway  crest 
(without  stoplogs) . 

(with  stoplogs) . 

7.  Design  surcharge  -  original 

design . 

8.  Top  of  dam . 

9.  Test  flood  design  surcharge.. 


100.5  at  right  spillway 
Unknown 

Not  applicable 

112.5 

Not  applicable 

111.5 

112.5  on  14  May  1979 

108.5  (higher  up¬ 
stream 

112.3  on  14  May  1979 

Unknown 

116.5 
117.8 


Reservoir 


1.  Length  of  maximum  pool . 

2.  Length  of  recreation  pool.... 

3.  Length  of  flood  control  pool. 


0.38  mi.  (Est.) 
0.34  mi.  (Est.) 
Not  applicable 


Storage  (acre-feet) 

1.  Recreation  pool... 

2.  Flood  control  pool 

3.  Spillway  crest.... 

4.  Top  of  dam . 

5.  Test  flood  pool... 


275 

Not  applicable 

275 

540 

650 


Reservoir  Surface  (acres) 


1.  Recreation  pool.,. 

2.  Flood  control  pool 

3.  Spillway  crest.... 

4.  Top  of  dam . 

5.  Test  flood  pool... 

Dam 


37 

Not  applicable 

37 

72 

87 


1 .  Type . 

2 .  Length . 

3.  Height . 

4.  Top  width.. 

5.  Side  slopes 


6.  Zoning . 

7.  Impervious  core 

8.  Cutoff . 

9.  Grout  curtain.. 

10.  Other . 


Earth  embankment 
Measured  284  ft. 
between  spillways 
Maximum  about  16  ft. 

12  to  27  ft. 

U/S,  1H  to  IV 
(irregular) ;  D/S 
highly  variable 
Reportedly  none 
Reportedly  none 
Reportedly  not  to  bedrock 
Unlikely 

Stone  wall  on  D/S 
side  toppled  at 
many  locations 


Diversion  and  Regulating  Tunnel.  Not  applicable 
Spillway 

1.  Type .  Two  spillways, 

both  gravity  over¬ 
flow,  stone  masonry 
with  stoplogs 

2.  Length  of  right  (west)  weir..  10.2  ft. 

Length  of  left  (east)  weir...  11.2  ft.  unob¬ 
structed 

3.  Crest  elevation  (with  stop- 

logs) .  112.5,  right  weir 

112.3,  left  weir 

4 .  Gates .  None 

5.  U/S  channel .  Not  visible 

6.  D/S  channel .  Right  (west)  channel 

is  confined  by  stone 
walls  and  flows 
straight  to  Walpole 
Street;  left  (east) 
channel  banked  with 
loose  stones,  curves 


toward  Walpole 
Street  and  has 
a  series  of  steps 
down  from  stoplogs 


j .  Regulating  Outlets.  The  pond  elevation  is  re¬ 
gulated  by  two  spillways  which  are  controlled  by  stop- 
logs.  The  left  (east)  spillway  is  about  12.5  ft.  long 
and  8.5  ft.  high  with  an  invert  of  El.  108.5  without 
stoplogs  (approach  channel  invert  may  be  as  high  as 
El.  110.5).  Effective  spillway  opening  is  reduced  to 

11.2  ft.  because  of  three  vertical  stoplog  supports, 
each  approximately  0.5  ft.  wide.  The  right  spillway  is 

10.2  ft.  long  and  5  ft.  high  with  an  invert  of  El.  111.5 
ft.  without  stoplogs.  There  was  no  pond  drain  dis¬ 
closed  during  the  site  visit. 

It  should  be  noted  that  in  Fay,  Spofford  &  Thorndike, 
Inc.  report  dated  10  April  1973,  it  is  reported  that  an 
attempt  to  remove  the  stoplogs  during  the  August  1955 
hurricane  "Diane"  was  unsuccessful. 
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SECTION  2  -  ENGINEERING  DATA 


2 . 1  Design  Data 

No  design  data  for  the  existing  dam  are  available. 
However,  at  least  three  engineering  studies  have  been 
performed  since  1966  that  include  specific  recommenda¬ 
tions  for  increasing  the  spillway  capacity  at  the  dam 
site,  based  on  preliminary  hydrologic  and  hydraulic 
computations.  The  most  recent  of  these  reports,  dated 
10  April  1973,  includes  design  recommendations  for  a 
proposed  new  dam  that  would  incorporate  the  existing 
dam  in  the  downstream  portion. 

2.2  Construction  Data 


No  engineering  data  documenting  the  original  con¬ 
struction  or  any  post-construction  changes  in  the 
existing  dam  are  available.  The  results  of  several 
test  borings  performed  at  the  dam  and  surrounding 
area  in  November  1972  and  a  topographic  plan  of  the 
dam  are  included  in  the  10  April  1973  engineering  re¬ 
port. 

2 . 3  Operation  Data 

Prior  county  and  state  inspection  reports  and 
several  engineering  evaluation  reports  are  the  only 
operation  records  disclosed  for  this  dam. 

2.4  Evaluation  of  Data 


a.  Availability.  A  list  of  the  engineering  data 
available  for  use  in  preparing  this  report  is  included 
on  pages  B-l  and  B-2.  Selected  documents  from  the 
listing  are  also  included  in  Appendix  B. 

b.  Adequacy.  There  was  a  total  lack  of  original 
design  and  construction  data,  but  a  considerable  amount 
of  recent  engineering  evaluation  data  available  to 

aid  in  the  evaluation  of  Ellis  Pond  Dam.  This  Phase 
I  assessment  was  therefore  based  primarily  on  visual 
examination,  preliminary  hydraulic  and  hydrologic  com¬ 
putations,  consideration  of  past  performance  and 
application  of  engineering  judgement. 


c.  Validity .  The  information  contained  in  the 
engineering  data  may  generally  be  considered  valid. 

It  was  noticed  that  certain  dimensions  of  the  dam  vary 
somewhat  from  one  report  to  another.  For  example,  the 
maximum  height  of  the  dam  is  given  as  20  ft.  rather 
than  16  ft.  in  the  state  inspection  report  dated  16 
September  1974.  The  spillway  dimensions  are  also  not 
always  accurately  given  in  the  engineering  data.  For 
example,  the  length  of  the  right  (west)  spillway  is 
10.2  ft.,  not  5  ft.  as  appears  in  the  Soil  Conserva¬ 
tion  Service  and  Fay,  Spofford  and  Thorndike,  Inc.  re- 


SECTION  3  -  VISUAL  EXAMINATION 

3 . 1  Findings 

a.  General .  The  Phase  I  visual  examination  of 
Ellis  Pond  Dam  was  conducted  on  14  May  1979.  The  up¬ 
stream  water  surface  elevation  was  determined  to  be  El. 
112.7,  which  is  3.8  ft.  below  the  top  of  dam. 

In  general,  the  project  was  found  to  be  in  poor 
condition.  Major  deficiencies  which  require  correction 
were  noted.  The  dam  has  deteriorated  due  to  its  age 
and  lack  of  proper  maintenance. 

A  visual  inspection  check  list  is  included  in 
Appendix  A  and  selected  photographs  of  the  project  are 
given  in  Appendix  C.  A  "Site  Plan  Sketch",  page  C-l, 
shows  the  direction  of  view  for  each  photograph. 

b.  Dam.  The  earth  embankment  between  the  two 
spillways  is  in  poor  condition.  Although  the  owner 
had  recently  cut  brush  on  the  crest  of  the  embankment, 
the  remaining  vegetation,  especially  on  the  downstream 
side,  made  the  visual  examination  extremely  difficult 
and  less  than  thorough.  The  following  specific  items 
were  noted: 

1.  The  upstream  slope  is  very  irregular  in 
appearance.  Photos  No.  1  and  2.  Numerous 
large  boulders  serve  as  slope  protection, 
but  are  missing  in  some  locations.  The 
boulder  slope  is  steep  above  the  present 
pond  level,  varying  from  near  vertical  to 
about  1  horizontal  to  1  vertical  towards 
the  left  end.  There  is  active  erosion 
of  the  slope  for  a  distance  of  about  8 
ft.  left  from  the  right  (west)  spillway. 

Photo  No.  3.  The  boulders  in  this  area 
have  collapsed  into  the  pond.  Immediately 
to  the  right  of  the  left  spillway,  there 
is  another  area  of  active  erosion  with  no 
boulder  protection  where  a  stone  masonry 
retaining  wall  had  been  in  1973  (compare 
present  condition  with  topographic  plan, 
page  B-31) . 

The  largest  tree  on  the  upstream  slope  is 


4  in.  diameter  birch  located  at  the  water 
line  approximately  midway  between  the  two 
spillways.  Otherwise  the  dense  brush,  either 
remaining  or  having  recently  been  cut,  is 
generally  less  than  1-in.  diameter  on  the 
upstream  slope. 

The  embankment  crest  is  generally  covered 
by  grass,  weeds  and  recently  cut  low  brush. 
Photo  No.  4.  There  are  no  trees  on  the  top 
of  the  embankment .  However,  the  partially 
rotted  stumps  of  two  trees  observed  at  the 
locations  shown  on  page  C-l  are  evidence 
that  large  trees  once  grew  on  the  dam. 

The  vertical  alignment  of  the  crest  varies 
by  about  1  ft. ,  being  lowest  immediately 
adjacent  to  the  spillways.  No  animal  holes, 
cracks  or  unusual  settlement  were  observed 
across  the  top  of  the  dam.  The  variable 
width  of  the  embankment  crest  is  due  mainly 
to  sloughing  in  areas  where  the  downstream 
wall  has  collapsed. 

It  was  virtually  impossible  to  examine  the 
downstream  side  of  the  dam  because  of  the 
steepness  of  the  slope  and  the  dense  brush 
and  poison  ivy.  It  appears  that  this  side 
is  partially  retained  by  a  stone  wall.  About 
10  ft.  left  of  the  right  (west)  spillway, 
the  wall  has  either  collapsed  or  was  con¬ 
structed  as  a  long  low  stone  masonry  wall 
about  4  ft.  in  height.  Photo  No.  5.  Sections 
of  large  diameter  tree  truck  were  scattered 
on  the  steep  slope  above  the  wall,  which  ex¬ 
tends  to  the  left  at  least  40  ft.  from  the 
spillway.  Beyond  the  toe,  especially  at 
the  center  and  left  end,  the  area  is  wet 
and  swampy  with  skunk  cabbage.  Approximately 
100  ft.  right  of  the  left  spillway,  where 
a  decaying  15-in.  diameter  tree  stump  was 
observed  at  the  top  of  the  slope,  the  stone 
wall  appears  to  have  collapsed  into  the 
marshy  area  below.  Approximately  120  ft. 
left  of  the  right  (west)  spillway,  cobbles 
and  boulders  have  been  placed  to  form  a 
slope  about  1.5  horizontal  to  1  vertical. 

It  was  wet  and  swampy  with  skunk  cabbage 


below  this  section  also.  There  are  no  trees 
of  significant  size  on  the  downstream  slope. 
However,  immediately  along  the  toe  of  the 
dam  there  are  several  large  oak  trees.  Over¬ 
all,  the  downstream  side  of  the  dam  is  very 
irregular,  both  in  topography  and  surface 
material. 

4 .  The  right  abutment  of  the  dam  occurs  im¬ 
mediately  beyond  the  right  (west)  spillway, 
where  there  is  no  threat  to  the  safety  of  the 
dam.  There  is  a  stone  masonry  retaining 
wall  on  the  downstream  side  of  the  abutment, 
starting  at  the  spillway.  Photo  No.  7. 
Approximately  20  ft.  from  the  spillway  this 
wall  has  collapsed  and  become  a  path  from 
the  top  of  the  dam  to  the  downstream  channel . 

The  area  left  of  the  left  (east)  spillway 
appears  to  be  natural  ground  with  little  potential 
for  failure.  Photo  No.  8.  Bedrock  outcrops 
at  the  downstream  toe  of  the  left  spillway. 

c.  Appurtenant  Structures .  Two  spillways  control 
the  flow  of  water  at  the  dam  site. 

At  the  right  (west)  abutment  of  the  dam  is  a  stop- 
log-controlled  spillway  about  10  ft.  long  by  5  ft.  high. 
Photo  No.  3.  There  were  two  wooden  stoplogs  in  place 
at  the  time  of  the  site  visit,  Photo  No.  6.  The  bottom 
of  the  spillway  channel  is  flat  for  the  first  23.6  ft. 
and  then  drops  vertically  to  the  brook  approximately 
10.5  ft.  below  the  spillway  channel.  The  bottom  of 
the  spillway  channel  and  the  face  of  the  vertical  drop 
were  obscured  from  view  by  a  heavy  flow  of  water,  Photo 
No.  7. 


The  upstream  portion  of  the  spillway  (the  first 
14  ft.  length  of  the  side  walls)  is  constructed  of  con¬ 
crete  found  to  be  in  good  condition  with  some  minor 
surface  erosion  and  staining  observed,  Photo  No  6. 
Otherwise,  the  spillway  walls  are  constructed  of  grouted 
stone  masonry.  The  stone  masonry  above  the  spillway 
channel  floor  is  generally  in  good  condition  with  some 
vine  growth  developing  over  the  surface.  A  vertical 
crack  in  the  stone  masonry  of  the  right  wall  immediately 
above  a  12-in.  diameter  vetrified  clay  pipe  (which  is 


above  the  cascade  into  the  brook)  extends  to  the  top 
of  the  wall.  Photo  No.  7.  Some  joint  erosion  was  ob¬ 
served  at  the  floor  level  upstream  of  the  drop.  The 
remaining  portions  of  the  stone  masonry  walls  downstream 
of  the  drop  are  in  poor  condition  with  extensive  loss 
of  grout  from  the  joints.  A  large  vertical  crack 
was  observed  running  the  full  height  of  the  stone  masonry 
wall  at  the  downstream  end  of  the  left  spillway  wall, 

Photo  No.  5. 

At  the  left  (east)  abutment  of  the  dam  is  a  12.5  ft. 
long  by  8.5  ft.  high  spillway  also  controlled  by  stop- 
logs,  Photo  No.  8.  The  spillway  has  grouted  stone 
masonry  walls  approximately  37  ft.  in  length  with  a 
stepped  cascade  downstream  of  the  stoplogs.  Approximately 
14  ft.  from  the  entrance  of  the  spillway  are  four  bays 
of  stoplogs  with  wide  flanged  stoplog  guides  supported 
at  the  top  with  a  steel  channel.  The  stoplog  guides 
and  support  channel  are  in  good  condition.  Photos  No. 

9  and  10.  About  four  feet  of  stoplogs  were  in  place 
with  some  leakage  between  them  apparent.  The  floor  of 
the  spillway  and  the  stoplogs  were  obscured  from  view 
by  a  heavy  flow  of  water.  Photo  No.  11. 

The  stone  masonry  walls  are  in  fair  to  poor  con¬ 
dition  with  extensive  loss  of  grout  at  the  bottom  por¬ 
tion  of  the  walls  for  the  full  length  of  the  spillway. 
Water  was  observed  flowing  from  the  wall  joints  down¬ 
stream  of  the  stoplogs.  Photos  No.  9  and  10.  Water 
was  also  flowing  from  the  downstream  ends  of  both 
walls.  Photo  No.  11,  indicating  that  water  in  the 
spillway  is  flowing  through  the  joints  and  under  the 
walls . 

The  first  step  of  the  cascade,  although  obscured 
by  water,  appears  to  be  of  concrete  and/or  grouted 
stone  masonry.  The  remaining  steps  appear  to  be 
pools  formed  by  wooden  logs  placed  across  the  spill¬ 
way  and  embedded  in  the  channel  walls.  There  was 
a  tremendous  amount  of  debris  hung  up  in  these  pooled 
steps.  Photo  No.  11. 

d.  Reservoir  Area.  Ellis  Pond  is  located  in  a 
highly  developed  urban  area.  There  are  over  twenty 
homes  surrounding  the  pond,  as  shown  on  a  site  plan 
included  as  page  B-30.  The  topography  of  the  area 
is  relatively  flat.  The  shoreline  generally  consists 
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of  lawns  and  wooded  areas.  There  is  no  significant 
probability  of  landslides  into  the  reservoir  affecting 
the  safety  of  the  dam.  Siltation  has  reportedly  reduced 
the  depth  of  the  pond  considerably. 

e.  Downstream  Channel .  Ellis  Pond  is  located 
on  Hawes  Brook  which,  in  turn,  flows  into  the  Neponset 
River.  The  distance  from  Ellis  Pond  Dam  to  the  con¬ 
fluence  of  Hawes  Brook  with  the  Neponset  River  is 
approximately  1.2  miles.  The  reach  of  the  channel 
investigated  for  this  study  extends  from  Ellis  Pond 
Dam  0.6  miles  downstream  to  a  railroad  embankment. 

The  channel  ranges  from  10  to  15  ft.  in  width  and 
between  3  and  5  ft.  in  depth. 

The  channel  itself  is  split  into  two  branches 
from  the  dam  to  Walpole  Street.  The  right  (west) 
branch  is  defined  by  mortarless  stone  wall  banks, 

Photo  No.  12,  whereas  the  left  (east)  branch  is  less 
clearly  defined  by  scattered  loose  stones  along  the 
banks.  The  area  between  the  branches  is  thickly 
vegetated  by  grasses,  vines,  bushes  and  large  trees. 

The  two  branches  of  the  brook  join  on  the  upstream 
side  of  Walpole  Street,  shown  on  the  site  plan  in¬ 
cluded  as  page  B-30.  Note  that  there  is  normally 
no  access  to  the  earth  embankment  to  the  dam  other' 
than  by  foot  across  the  downstream  channels  or  by 
boat. 

Walpole  Street  (Route  1A)  is  a  two-lane  highway 
passing  over  Hawes  Brook  approximately  500  ft.  down¬ 
stream  from  the  dam.  The  channel  beneath  the  street 
consists  of  two  stone  arch  culverts  as  shown  on  the 

drawing  included  as  page  B-30.  Below  Walpole  Street, 
Hawes  Brook  passes  over  a  small  weir  and  through  an 
industrial  and  warehousing  area  characterized  by  two 
motor  vehicle  bridges,  two  footbridges,  a  railroad 
(spur)  bridge  and  a  factory  building  that  straddles 
the  brook.  The  channel  banks  are  marked  by  loose 
stones  downstream  to  the  industrial  and  warehouse 
area,  through  which  Hawes  Brook  passes  in  a  channel 
having  a  stone  wall  bank  on  both  sides .  Thereafter 
to  the  railroad  embankment,  the  channel  is  again 
formed  by  loose  stones . 

The  stream  bottom  is  stony  and,  in  places,  con¬ 
tains  trash  and  vegetative  debris.  The  trash  and 


debris  appear  to  be  concentrated  primarily  at  and  below 
the  dam  and  at  the  industrial  area.  The  slope  of 
the  stream  bottom  ranges  between  0.003  and  0.016,  the 
higher  slope  being  closest  to  the  dam  and  the  lower 
slope  being  near  the  railroad  embankment. 

3 . 2  Evaluation 

Based  on  the  visual  examination  conducted  on  14  May 
1979,  Ellis  Pond  Dam  is  in  poor  condition.  Serious 
deficiencies  which,  if  left  uncorrected,  may  result 
in  a  catostrophic  failure  of  the  dam  were  noted.  The 
dam  has  deteriorated  with  time  and  does  not  receive 
adequate  maintenance. 

With  regard  to  the  earth  embankment,  there  is  a 
lack  of  riprap  protection  on  the  upstream  slope  adjacent 
to  the  two  spillways,  and  active  erosion  is  occurring 
in  these  areas.  The  stone  wall  on  the  downstream  side 
has  collapsed  in  many  places,  allowing  sloughing  of  the 
embankment  crest  which  is  reducing  the  cross-section 
of  the  dam.  Seepage  through  the  embankment  is  obvious 
by  the  wet  areas  and  swampy  vegetation  at  the  downstream 
toe.  Heavy  brush  growth  on  the  slopes,  toe  and  down¬ 
stream  of  the  dam  made  close  visual  examination  virtually 
impossible.  Reportedly,  many  large  trees  growing  on 
the  embankment  throughout  is  length  were  cut  down  in 
1973  or  1974,  but  the  owner  failed  to  have  the  stumps 
removed.  Consequently,  the  decaying  stumps  and  major 
root  systems  could  contribute  to  seepage  through  the 
embankment  and  possibly  cause  failure  of  the  dam  due 
to  piping. 

The  downstream  portions  of  the  stone  masonry  walls 
of  the  right  (west)  spillway  are  considered  to  be  poor 
due  to  extensive  deterioration  of  joints  and  the  ob¬ 
served  vertical  cracks.  The  large  vertical  crack  in 
the  wall  on  the  left  side  of  the  spillway  indicates  the 
possibility  of  structural  instability  occuring  some  time 
in  the  past  but  has  since  stablized.  The  walls  of  the 
left  (east)  spillway  are  also  considered  to  be  in  poor 
condition  due  to  the  joint  deterioration  and  the  channel 
flow  below  the  downstream  training  walls.  Debris 
accumulated  in  the  spillway  and  channel  has  reduced 
the  spillway  capacity. 

While  both  spillways  appear  to  be  performing 


adequately  at  the  present  time,  the  conditions  of  the 
walls  offer  potential  for  further  deterioration  under 
conditions  of  heavy  flow,  especially  at  the  area  of  the 
large  vertical  crack  in  the  right  spillway.  Similarly, 
an  increase  in  the  channel  wall  flow  under  the  down¬ 
stream  walls  of  the  left  spillway  is  possible  and  would 
certainly  be  undesirable. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures 


In  general,  there  are  no  formal  procedures  to  pro¬ 
vide  routine  maintenance  and  satisfactory  operation  of 
the  dam. 

Stoplogs  observed  in  place  at  the  spillways  on  14 
May  1979  are  reportedly  not  authorized  by  the  Town  of 
Norwood,  as  discussed  in  Section  1.2  i  of  this  report. 

4.2  Maintenance  of  Dam 


There  are  no  established  procedures  or  manuals 
for  inspection  and  maintenance  of  the  dam.  The  owner 
reportedly  attempts  to  maintain  the  dam  with  limited 
funds.  Prior  to  the  site  visit  on  14  May  1979,  brush 
had  been  cut  on  the  crest  of  the  embankment.  The  only 
other  recent  maintenance  performed  was  the  cutting 
down  of  large  trees  on  the  embankment  in  1973  or  1974. 

4 . 3  Maintenance  of  Operating  Facilities 

There  was  no  formal  procedures  for  maintenance 
of  the  operating  facilities  disclosed  for  this  dam. 

The  observed  condition  of  the  facility  and  the  de¬ 
ficiencies  noted  during  the  site  visit  are  similar  in 
nature  to  those  indicated  in  past  reports,  thus  in¬ 
dicating  that  little  to  no  maintenance  has  been  per¬ 
formed  at  this  facility. 

4 . 4  Description  of  any  Warning  System  in  Effect 

There  is  no  warning  system  or  emergency  prepared¬ 
ness  plan  in  effect  for  this  structure. 

4 . 5  Evaluation 


The  owner  should  prepare  an  operations  and  main¬ 
tenance  manual  for  the  dam.  The  manual  should  delineate 
the  routine  operational  procedures  and  maintenance  work 
to  be  done  on  the  dam  to  provide  satisfactory  operation 
and  minimize  deterioration  of  the  facility.  For  example, 
an  annual  observation  and  maintenance  program  should 


be  established  to  examine  the  dam,  control  vegetation 
growth  and  maintain  slopes,  walls  and  channels.  A 
formal  procedure  should  be  established  to  prevent  the 
unauthorized  insertion  of  stoplogs  from  raising  the 
pond  level  higher  than  the  authorized  level. 

Since  failure  of  the  dam  would  probably  cause 
loss  of  life  and  extensive  property  damage  downstream 
the  owner  should  also  prepare  and  implement  a  formal 
emergency  preparedness  plan  and  warning  system. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5 . 1  Evaluation  of  Features 

a.  General .  Two  quite  extensive  engineering 
evaluations  of  Ellis  Pond  Dam  have  been  recently  per¬ 
formed.  One  report  is  entitled  "Reconnaissance  Report, 
Ellis  Pond",  February  1972,  by  the  Soil  Conservation 
Service  of  the  U.S.  Department  of  Agriculture  (referred 
to  herein  as  "the  SCS  report");  and  the  other  was  per¬ 
formed  in  1973  as  a  follow  up  to  the  SCS  report  by 

the  engineering  firm  of  Fay,  Spofford  &  Thorndike,  Inc. 
entitled  "Planning  Study,  The  Ellis  Pond  -  Guild  Pond 
Recreation  Area"  (referred  to  herein  as  "the  FST  re¬ 
port")  .  Both  of  these  reports  were  instigated  by 
efforts  of  the  Norwood  Selectmen  to  restore  the  dam 
as  well  as  Ellis  and  Guild  Ponds  for  recreational 
facilities  improvements.  (Guild  Pond  is  upstream  from 
Ellis  Pond.) 

The  SCS  and  FST  reports  conclude  that  there  is 
a  need  for  replacing  the  existing  two  spillways  at 
Ellis  Pond  with  one  long  spillway  so  that  a  flood 
flow  with  100-year  return  period  could  be  adequately 
accommodated.  According  to  the  FST  report,  the  pre¬ 
sent  spillways  neither  have  the  desired  flood  control 
capacity  nor  do  they  have  acceptable  structural  in¬ 
tegrity.  No  data  on  the  actual  design  flow  were  available, 

b.  Design  Data.  No  hydrologic  or  hydraulic  de¬ 
sign  data  were  available  for  this  existing  dam. 

c.  Experience  Data.  The  FST  report  cites  two 
recent  storms  that  caused  pond  water  to  overtop  the 
left  (east)  spillway  bank.  These  two  storms  occurred 
in  1955  (Hurricane  "Diane")  and  in  1968.  During  these 
storms,  the  owner  was  unable  to  remove  any  stoplogs 
because  of  the  pressure  of  the  pond  water  pushing 
against  the  dam. 

Following  the  1968  storm,  the  Norfolk  County 
Commissioners  ordered  that  the  stoplogs  be  lowered. 

In  1974,  the  removed  stoplogs  were  replaced  without 
proper  authority.  The  Town  of  Norwood  is  aware  of 
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this  problem,  but  it  is  not  clear  what  action  they 
have  taken  to  prevent  persons  unknown  from  raising 
the  pond  level  in  this  manner.  In  any  case,  the  stop- 
logs  apparently  are  being  replaced  such  that  the  pond 
is  kept  at  its  normal  recreational  level. 

There  are  no  flow  rec.  ds  available  for  this  dam. 

d.  Visual  Observations.  The  dam  consists  of  two 
spillways  separated  by  an  earth  embankment  approximately 
284  ft.  long.  The  right  (west)  spillway  is  constructed 
of  concrete  at  the  upstream  end  next  to  the  pond  and 
stone  masonry  downstream.  The  left  (east)  spillway 

is  constructed  entirely  of  stone  masonry.  Water  sur¬ 
face  elevation  is  controlled  by  the  number  of  stoplogs 
which  are  presently  left  installed  in  the  spillways. 

The  water  surface  elevation  on  the  day  of  the  site 
visit  was  0.2  ft.  above  the  right  spillway  and  0.4  ft. 
above  the  left  spillway.  The  earth  embankment  between 
the  two  spillways  is  covered  with  a  low  growth  of 
bushes  and  small  trees.  Boulders  are  scattered  around 
the  perimeter  of  the  pond. 

Downstream  from  the  dam,  the  channels  contain 
trash,  large  stones,  and  fallen  branches  and  other 
debris.  Between  the  two  channels  is  a  thorough  over¬ 
growth  of  tangled  vines  and  bushes  interspersed  by 
full-grown  trees.  The  toe  of  the  dam  is  swampy  and 
vegetative  cover  characteristic  of  swamps  and  marsh¬ 
lands  is  present. 

The  channels  leading  from  the  dam  lie  in  a  de¬ 
pression  (lowlying  area) .  The  banks  of  this  area  are 
steep  and  contain  a  thick  growth  of  trees  and  bushes. 

e.  Test  Flood  Analysis.  The  recommended  test 
flood  for  a  "small"  size  and  "high”  hazard  potential 
dam  is  between  1/2  PMF  and  PMF  (Probable  Maximum 
Flood),  based  on  Corps  of  Engineers  guidelines.  The 
PMF  was  determined  using  Corps  of  Engineers  guide¬ 
lines  for  "Estimating  Maximum  Probable  Discharge  in 
Phase  I  Dam  Safety  Investigations".  It  was  deter¬ 
mined  that  the  terrain  of  the  watershed  was  primarily 
low-lying  flat  land.  An  inflow  rate  of  750  cfs  per 
square  mile  was  selected  for  a  total  watershed  area 
of  eight  (8)  square  miles.  The  resulting  PMF  inflow 
is  6,000  cfs.  For  the  purposes  of  this  study,  1/2 


PM?  (3,000  cfs)  was  used  at  the  test  flood  inflow. 

Downstream  (tail  water)  floodway  profiles  are 
influenced  by  the  restricted  flow  area  at  a  railroad 
embankment  culvert  located  3,200  ft.  downstream  from 
the  dam.  At  flows  below  3,000  cfs,  water  surface 
elevations  upstream  of  the  railroad  embankment  are 
governed  by  head  losses  through  the  culvert  beneath 
this  embankment.  However,  above  3,000  cfs  the  flow 
begins  overtopping  the  embankment.  Because  the  em¬ 
bankment  is  very  long  (length  exceeds  3,000  ft.)  its 
effect  as  a  weir  results  in  low  differential  head 
losses  above  3,000  cfs.  This  and  the  relatively  flat 
land  cross-sections  leading  to  the  dam  cause  the 
hydraulic  profile  to  yield  characteristically  small 
differences  between  flows  in  excess  of  3,000  cfs. 

Calculations  of  surcharge-storage  routing  were 
performed  for  Ellis  Pond  using  related  stage-discharge 
and  area-volume  curves.  These  curves  and  the  calcul¬ 
ations  appear  in  Appendix  D.  The  test  flood  outflow 
of  2,700  cfs  results  in  a  water  surface  elevation  in 
Ellis  Pond  1.3  ft.  above  the  top  of  dam.  The  combined 
capacity  of  the  two  spillways  is  about  625  cfs  or  23 
percent  of  the  test  flood  outflow  with  the  existing 
stoplogs  in  place  and  760  cfs  or  28  percent  of  the  test 
flood  outflow  with  the  stoplogs  removed. 

f.  Dam  Failure  Analysis.  The  peak  failure  out¬ 
flow  is  based  on  the  Corps  of  Engineers  Guidelines 
for  Estimating  Dam  Failure  Hydrographs  assuming  that 
the  breach  width  is  40  percent  of  the  length  at  the  mid¬ 
height  of  the  dam  and  that  the  pond  level  is  at  the  top 
of  the  dam  prior  to  failure.  The  outflow  due  to  dam 
failure  is  estimated  to  be  11,655  cfs.  The  spillway  dis¬ 
charge  just  before  failure  would  be  approximately  625  cfs 
if  stoplogs  were  in  place.  Therefore,  the  total  out¬ 
flow  at  the  time  of  failure  is  estimated  to  be  12,280 
cfs.  Dam  failure  and  downstream  channel  calculations 
appear  in  Appendix  D. 

The  profile  of  water  surface  elevation  based  on 
a  spillway  discharge  of  625  cfs  would  in  most  reaches 
be  below  flood  stage.  Because  of  this  prior  condition, 
the  failure  could  occur  with  people  in  the  flood  hazard 
area  unprepared  for  dealing  with  the  sudden  wave  of 
flood  water.  There  is  some  storage  capacity  in  the 
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downstream  channel,  but  it  is  not  enough  to  appreciably 
reduce  the  flood  hazard  potential.  Within  the  hazard 
area  shown  on  page  D-l  are  four  areas  worthy  of  specific 
mention:  (1)  the  Walpole  Street  bridge,  (2)  the  shopping 

center,  (3)  apartments  east  of  Hawes  Brook,  and  (4)  the 
industrial  and  warehousing  area. 

Failure  flood  flow  at  Walpole  Street,  the  downstream 
end  of  Reach  1,  would  be  approximately  11,400  cfs.  The 
bridge  at  Walpole  Street  would  be  inundated  by  five  feet 
of  water.  The  sudden  onrush  could  result  in  casualties 
of  motor  vehicle  drivers  and  passengers  as  well  as 
pedestrians.  The  highway  is  well-travelled  and  the 
chances  of  vehicular  or  pedestrian  traffic  being  on 
the  bridge  during  a  failure  flood  are  high. 

Reach  2  extends  to  a  weir  in  Hawes  Brook,  where 
the  failure  flood  flow  would  be  approximately  10,550 
cfs.  The  shopping  center  and  its  parking  area  are 
located  on  the  west  bank  of  Hawes  Brook  between  Walpole 
Street  and  the  weir  on  the  brook  profile.  It 
would  be  expected  that  this  area  would  be  under  as 
much  as  four  feet  of  water,  thus  posing  a  danger 
for  shoppers  and  employees  at  the  shopping  center. 

The  apartments  opposite  Hawes  Brook  from  the  shopping 
center  are  also  expected  to  be  under  four  feet  of 
water,  a  danger  especially  to  those  entering  or  leaving 
the  buildings. 

Reach  3  extends  to  the  Aneline  Building  in  the 
midst  of  the  industrial  and  warehousing  area.  The 
failure  flood  flow  at  the  downstream  end  of  Reach  3 
is  estimated  to  be  9,500  cfs.  Despite  the  distance 
from  the  dam  to  this  area  and  the  resultant  storage 
the  steep  slope  of  the  channel  leading  into  a  re¬ 
latively  flat  slope  results  in  a  flood  elevation  of 
eight  feet  at  the  industrial/warehouse  area.  There¬ 
fore,  this  too  is  an  area  of  high  potential  hazard. 

Reach  4  runs  through  the  industrial  and  ware¬ 
housing  area  to  the  railroad  embankment.  Flow  is 
reduced  to  approximately  8,100  cfs  and,  at  the  em¬ 
bankment,  the  water  surface  elevation  is  approximately 
two  feet  above  the  brook  banks. 

It  can  be  concluded  that,  in  the  event  of  a  dam 


SECTION  6 


STRUCTURAL  STABILITY 


6 . 1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  Indications  of  active  erosion 
of  the  upstream  slope  an<J  sloughing  of  the  earth  embank¬ 
ment  on  the  downstream  side  were  observed.  The  downstream 
wall  has  toppled  in  many  areas.  Evidence  of 

seepage  through  the  embankment  is  apparent.  Roots  of 
the  decaying  tree  stumps  on  the  embankment  will  also 
decay  eventually,  forming  conduits  for  piping  to  develop. 

For  these  reasons,  the  embankment  can  only  be  considered 
marginally  stable  in  its  present  poor  condition. 

The  spillway  weirs  and  aprons  were  obscured  by 
flowing  water.  However,  no  evidence  of  settlement, 
lateral  movement  or  other  signs  of  structural  instability 
was  noted,  except  for  the  large  vertical  crack  on  the 
downstream  wall  left  of  the  right  (west)  spillway  which 
indicates  past  instability.  Although  the  walls  of  the 
spillways  appeared  to  be  stable  at  the  time  of  the 
site  visit,  continued  deterioration  of  these  walls  could 
effect  their  structural  stability. 

b.  Design  and  Construction  Data.  The  results  of 
seven  test  borings  performed  at  the  dam  in  1972  are 
presented  by  Fay,  Spofford  &  Thorndike,  Inc.  in  their 
1973  report.  These  borings  provided  sufficient  data 
for  them  to  conclude  that  "...  the  embankment  was  con¬ 
structed  with  pervious  materials  without  an  impervious 
core"  and  that  "...it  is  quite  likely  that  there  was 
no  excavation  to  bedrock  prior  to  placement  of  the 
embankment."  A  topographic  plan  of  the  dam  is  also 
included  in  the  Fay,  Spofford  &  Thorndike,  Inc.  re¬ 
port. 


It  can  be  concluded  that  the  pervious  embankment 
materials  would  be  susceptible  to  piping,  developed 
from  seepage.  Furthermore,  the  embankment  would  have 
little  resistance  to  failure  if  it  were  overtopped 
during  flooding.  There  is  apparently  no  foundation 
cutoff  to  bedrock  to  prevent  seepage  under  the  dam. 
These  reasons  and  also  the  surveyed  steep,  irregular 
configuration  of  the  downstream  side  are  additional 


evidence  that  the  embankment  is  marginally  stable  at 
best. 

There  are  no  known  design  and  construction  data 
on  the  spillways,  thus  precluding  a  theoretical  analysis 
of  their  structural  stability. 

c.  Operating  Records .  No  operating  records  are 
known  to  exist  for  the  embankment  or  the  spillways. 

d.  Post-Construction  Changes.  Without  design  or 
"as  built"  drawings,  it  is  not  known  what  specific 
post-construction  changes  have  taken  place.  None  were 
noted  in  the  available  prior  inspection  reports.  The 
various  types  of  structural  elements  observed  during 
the  site  visit  would  indicate  that  some  alterations 
were  performed  over  its  estimated  170  years  of  existence 
Certainly  the  concrete  portion  of  the  right  spillway 
was  not  part  of  the  original  dam.  Also,  the  1973  re¬ 
port  by  Fay,  Spofford  &  Thorndike,  Inc.  indicates  that 

a  gate  house  over  the  left  spillway  had  been  removed. 
Other  modifications  are  likely  to  have  been  made. 

e.  Seismic  Stability.  Ellis  Pond  Dam  is  located 
just  within  a  Seismic  Zone  3.  In  accordance  with  Re¬ 
commended  Phase  I  Guidelines,  suitable  analyses  made  by 
equivalent  static  load  methods  should  be  on  record 

for  this  dam.  No  such  analyses  have  been  made.  Since 
the  static  structural  stability  of  the  dam  in  its 
present  condition  is  considered  to  be  marginal,  it 
is  unlikely  that  the  dam  would  prove  to  be  stable 
under  seismic  loading  conditions. 


SECTION  7  -  ASSESSMENT,  RECOMMENDATIONS 
AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition.  The  visual  examination  of  Ellis 
Pond  Dam  revealed  that  the  structure  was  in  poor  con¬ 
dition.  There  were  no  signs  of  impending  structural 
failure,  but  in  consideration  of  the  many  serious 
deficiencies  noted  and  the  grossly  inadequate  spill¬ 
way  capacity,  the  stoplogs  in  the  spillways  should  be 
removed  immediately. 

Based  on  the  results  of  computations  included  in 
Appendix  D  and  described  in  Section  5,  the  spillways 
are  not  capable  of  passing  the  test  flood,  which  for 
this  structure  is  the  1/2  PMF .  The  test  flood  out¬ 
flow  of  2,700  cfs  (inflow  3,000  cfs  or  375  csm)  would 
overtop  the  dam  by  about  1.3  ft.  With  the  water  level 
at  the  top  of  dam,  the  combined  spillway  capacity  is 
about  625  cfs  with  the  existing  stoplogs  in  place  and 
760.  cfs  with  the  stoplogs  removed  or  23  and  28  percent 
of  the  test  flood  outflow,  respectively. 

b.  Adequacy  of  Information.  This  evaluation  of 
the  dam  is  based  primarily  on  visual  examination, 
preliminary  hydraulic  and  hydrologic  computations, 
consideration  of  past  performance  and  application  of 
engineering  judgement.  Generally  the  information 
available  or  obtained  was  adequate  for  the  purposes 
of  a  Phase  I  assessment.  However,  it  is  recommended 
that  additional  information  regarding  the  condition  of 
the  spillways  be  obtained  as  outlined  in  Section  7.2. 

c.  Urgency.  The  recommendations  for  additional 
investigation  and  remedial  measures  outlined  in  Section 
7.2  and  7.3,  respectively,  should  be  undertaken  by 

the  Owner  and  completed  within  one  year  after  receipt 
of  this  report.  Meanwhile,  the  stoplogs  should  be 
removed  from  the  spillways  immediately  and  kept  re¬ 
moved  as  a  precaution  until  the  following  recommended 
engineering  studies  and  remedial  measures  or  alternatives 
have  been  implemented. 

d.  Need  for  Additional  Investigation.  Additional 


investigations  should  be  performed  by  the  Owner  as  out¬ 
lined  in  Section  7.2. 


7. 2  Recommendations 

It  is  recommended  that  the  Town  of  Norwood,  owner 
of  the  dam,  engage  a  registered  professional  engineer 
experienced  in  the  design  of  earth  dams  to  undertake 
the  following  investigations: 

1.  Observe  and  evaluate  the  condition  of  the 
spillways  during  no  or  low  flow  conditions. 

2.  Assess  the  structural  stability  of  the  dam 
under  static  loads  and  the  potential  for  a 
failure  of  the  dam  during  a  seismic  event. 
Recommend  what  repairs  and  modifications 
to  the  earth  embankment  and  spillways  are 
needed  to  make  the  structure  adequately 
stable . 

3.  Investigate  methods  to  increase  the  spill¬ 
way  discharge  capacity  of  the  dam. 

4.  Since  there  is  currently  no  low-level  out¬ 
let  at  the  dam  site  with  which  to  lower  the 
pond  level  below  the  spillway  crest  level, 
determine  the  size  and  location  of  an  outlet 
which  is  required  to  lower  the  pond  in  cases 
of  emergencies. 


The  Owner  should  then  implement  corrective  measures 
on  the  basis  of  these  engineering  studies. 

7. 3  Remedial  Measures 

The  dam  is  generally  in  poor  condition,  and  it  is 
considered  important  that  the  following  items  be 
accomplished: 

a .  Operation  and  Maintenance  Procedures .  The 
following  should  be  undertaken  by  the  Owner,  in  addition 
to  the  engineering  studies  outlined  in  Section  7.2, 
to  correct  the  deficiencies  noted  during  the  visual 
examination: 


Take  whatever  preventive  measures  are  necessary 
to  prevent  the  unauthorized  installation  of 
stoplogs  at  the  spillways. 

Clear  the  upstream  and  downstream  slopes  of 
the  earth  embankment  of  trees,  brush  and 
debris.  After  clearing,  examine  the  embank¬ 
ment  for  evidence  of  animal  burrowing  activity  and 
seepage.  Remove  tree  stumps  and  major  roots 
and  place  additional  fill  to  increase  the 
existing  embankment  cross-section  as  determined 
by  the  results  of  the  engineering  studies 
recommended  in  Section  7.2.2.  Grass  cover 
should  then  be  established  on  the  embankment 
and  mowed  several  times  each  year. 

Clear  trees  and  brush,  removing  stumps  and  major 
roots,  for  at  least  twenty  feet  beyond  the 
downstream  toe  of  the  dam,  in  order  to  examine 
the  area  for  seepage  and  allow  access  for 
heavy  equipment  in  the  event  of  an  emergency. 

Replace  missing  stone  riprap  protection  on 
the  upstream  slope  after  clearing  vegetation 
and  repairing  the  locally  eroded  areas. 

Remove  vegetation  from  all  masonry  joints  and 
fill  open  masonry  joints  with  mortar. 

Clear  all  brush  and  debris  from  the  spillways. 

Fill  the  stepped  portion  of  the  left  spillway 
channel  with  concrete  in  order  to  prevent 
debris  from  being  trapped  in  the  spillway. 

Prepare  an  operations  and  maintenance  manual 
for  the  dam.  The  manual  should  include  pro¬ 
visions  for  annual  technical  inspection  of 
the  dam  and  for  surveillance  of  the  dam  during 
periods  of  heavy  precipitation  and  high  re¬ 
servoir  water  levels.  The  procedures  should 
delineate  the  routine  operational  procedures 
and  maintenance  work  to  be  done  on  the  dam 
to  ensure  satisfactory  operation  and  to  mini¬ 
mize  deterioration  of  the  facility. 


9.  Develop  a  written  emergency  preparedness  plan  and 
warning  system  to  be  used  in  the  event  of  impending 
failure  of  the  dam  or  other  emergency  conditions. 
The  plan  should  be  developed  in  cooperation  with 
local  officials,  downstream  inhabitants  and 
downstream  businesses. 

7 . 4  Alternatives 

In  consideration  of  the  major  deficiencies  and  in¬ 
adequacies  of  the  existing  dam  which  have  been  extensively 
documented  since  1966,  the  Owner  should  seriously  con¬ 
sider  the  alternative  of  constructing  a  properly  designed 
new  dam  at  the  site  as  proposed  in  the  1972  and  1973  en¬ 
gineering  reports. 


APPENDIX  A  -  INSPECTION  CHECK  LIST 


VISUAL  INSPECTION  PARTY  ORGANIZATION 
VISUAL  INSPECTION  CHECK  LIST 
Dam  Embankment 

Outlet  Works  -  Right  Spillway  Weir  and 
Discharge  Channel 

Outlet  Works  -  Left  Spillway  Weir  and 
Discharge  Channel 


VISUAL  INSPECTION  PARTY  ORGANIZATION 


NATIONAL  DAM  INSPECTION  PROGRAM 


Dam;  Ellis  Pond 
Date ;  14  May  1979 

Time;  0815-1130 


Weather;  Overcast,  light  rain,  temperature  high  60' s 


Water  Surface  Elevation  Upstream;  112.7  NGVD ,  as  measured 

at  right  (west)  spill¬ 
way 


Stream  Flow;  Approx.  15  cfs 
Inspection  Party; 

Harl  P.  Aldrich,  Jr.  -  Soils/Geology 

Richard  A.  Brown 

Haley  &  Aldrich,  Inc. 

A.  Ulvi  Gulbey  -  Hydraulic/Hydrologic 

Robert  P.  Howard  -  Structural/Mechanical 

Robert  S .  Sheldon 

Camp,  Dresser  &  McKee,  Inc. 


Present  During  Inspection; 

Owner's  representatives  did  not  find  inspection  party  at 
dam  site 


FILE  MX  4160 


VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 

DAM  i  Ellis  Pond _ DATE  A4  MaY  79 


AREA  EVALUATED 

DAM  EMBANKMENT 


CONDITION 


Crest  Elevation 


Current  Pool  Elevation 
Maximum  Impoundment 
to  Date 

Surface  Cracks 
Pavement  Conditions 
Movement  or  Settlement 
of  Crest 

Lateral  Movement 


Vertical  Movement 


Horizontal  Movement 


Condition  at  Abutment  and 
at  Concrete  Structures 
Indications  of  Movement 
of  Structural  Items  on 
Slopes 

Trespassing  on  Slopes 


Animal  Borrows  in  Embank¬ 
ment 

Vegetation  on  Embankment 


Sloughing  or  Erosion  of 
Slopes  or  Abutments 


Approx.  El.  116.5  to  117.2  (except 
immediately  adjacent  to  spillways 

where  embankment  is  about  El.  116.2 
to  116.5) 

El.  112.7  (NGVD) 

Unknown,  but  dam  has  reportedly  been 
overtopped  in  the  past 
None  observed  at  crest 
No  pavement 
None  observed 

Stone  wall  located  at  downstream  toe 
has  collapsed  along  most  of  the 
length  of  the  dam 
Generally  good;  crest  elevation 
varies  approximately  1  ft.  from 
maximum  to  minimum 
Width  of  crest  varies  considerably, 
resulting  in  an  irregular  top  of 
slope,  upstream  and  downstream 
Satisfactory 

There  are  no  structural  items 


Unrestricted,  but  inhibited  by 
difficult  access  and  growth  of 
brush 

None  observed 

Brush  recently  cut  on  top  of  embank-  j 
ment;  brush  and  weeds  on  upstream  I 
and  downstream  slopes.  Several  | 

decaying  tree  stumps  at  top  of 
downstream  slope 

Active  erosion  on  upstream  slope  im¬ 
mediately  right  of  left  spillway 

and  left  of  right  spillway,  pri¬ 
marily  foot  traffic.  Sloughing 
has  occurred  due  to  past  collapses 
of  downstream  stone  wall 
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rat  no.  4160 


VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


DAM  s. 


Ellis  Pond 


AREA  EVALUATED 


Rock  Slope  Protection 
Riprap  Features 


Unusual  Movement  or 
Cracking  at  or  Near 
Toes 

Unusual  Embankment  or 
Downstream  Seepage 


Piping  or  Boils 
Foundation  Drainage 
Features 
Toe  Drains 

Instrumentation  Systems 

OUTLET  WORKS  -  RIGHT  SPILL- 
WAY  WEIR  AND  DISCHARGE 
CHANNEL 


a-  Approach  Channel 


b.  Weir  and  Training  Walls 


General  Condition  of 
Concrete  Walls 
Rusting  or  Staining 
Spalling,  Voids  or 
Erosion 

Any  Visible  Reinforcinc 
Any  Seepage  or  Efflo- 
resence 

Drain  Holes 
General  Condition  of 

Stone  Masonry  Walls 


Vegetation 


HALEY  *  ALDRICH,  INC. 
CAMBRIDGE.  MASSACHUSETTS 


nATF:  14  May  79 


CONDITION 


Generally  protected  by  boulders 
1/4  to  1/2  cu.  yd.  in  size  on  up¬ 
stream  slope;  irregular  config¬ 
uration 

None  observed,  but  difficult  to 
examine 

Area  immediately  below  downstream 
toe  generally  wet  and  swampy; 
surface  water  ponded;  no  springs 
noted  but  nearly  impossible  to 
examine  closely 
None  observed  (see  above) 

None  known  to  exist 

None  known  to  exist 
None 


Not  applicable 


Concrete  walls  are  in  good  condition 

Some  minor  staining 

Some  minor  surface  erosion 

None  observed 

None  observed 

None  observed 

Stone  masonry  above  spillway  floor 
in  good  condition.  The  remaining 
portions  of  stone  masonry  walls 
in  poor  condition 

Vine  growth  developing  over  walls 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 


i 


DAM  : 


Ellis  Pond 


HATF  «  14  May  79 


K 


k 


■ 


k 


AREA  EVALUATED 

CONDITION 

Cracks 

A  crack  in  the  wall  above  a  12-in. 
pipe  in  right  stone  masonry  wall. 

A  large  vertical  crack  in  the 
stony  masonry  wall  on  the  left 
side  of  spillway  at  the  downstream 

• 

end 

Spalling  and  Erosion 

Minor  joint  erosion  at  the  spillway 
floor  slab.  Extensive  spalling, 
erosion  and  loss  of  grout  of  the 
joint  of  the  stone  masonry  walls 
downstream  of  drop 

Stoplogs 

Two  wooden  stoplogs  in  place  and 
submerged 

Downstream  Face  of 

Obscured  from  view  by  a  heavy  flow 

Weir  (drop) 

of  water 

c.  Discharge  Channel 

General  Condition 

Fair 

Loose  Rock  Overhanging 
Channel 

None  observed 

Trees  Overhanging 

Extensive  brush  and  trees  overhang- 

Channel 

ing  channel 

Floor  of  Channel 

OUTLET  WORKS  -  LEFT  SPILL- 
WAY  WEIR  AND  DISCHARGE 
CHANNELS 

Remains  of  stone  masonry  walls  along 
channel  and  stone  debris  in  the 
channel 

a.  Approach  Channel 

Not  applicable 

b.  Weir  and  Training  Walls 

General  Condition  of 

Grouted  stone  masonry  walls  in  fair 

Masonry  Walls 

to  poor  condition 

Rusting  or  Staining 

Staining  and  rust  observed 

Spalling 

Extensive  loss  of  grout  at  the  bot¬ 
tom  portion  of  the  walls  for  the 
full  length  of  spillway 

I  HALEY  A  ALDRICH,  INC. 
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VISUAL  INSPECTION  CHECK  LIST 
NATIONAL  DAM  INSPECTION  PROGRAM 

Ellis  Pond _ DATE  8  14  May  79 


AREA  EVALUATED 


CONDITION 


Any  Seepage 


Drain  Holes  * 
Stoplogs 


Floor  of  Spillway 


Seepage  from  both  walls  just  down¬ 
stream  of  stoplogs.  water  flowing 
from  downstream  end  of  walls  in¬ 
dicating  water  flowing  through 
joints  and  under  the  walls 
None  observed 

Stoplog  guides  and  support  channel 
are  in  good  condition.  Four  feet 
of  stoplogs  in  place  with  some 
leaking  observed.  Heavy  flow  of 
water  over  stoplogs 
Floor  of  spillway  is  a  stepped  cas¬ 
cade.  First  step  appears  to  be 
concrete  and  remaining  steps  are 
pools  formed  by  wooden  logs. 

Heavy  debris  in  stepped  pools. 
Heavy  flow  in  spillway  channel 


c.  Discharge  Channel 


General  Condition 
Loose  Rock  Overhanging 
Channel 

Trees  Overhanging 
Channel 

Floor  of  Channel 


Fair 

None  observed 

Extensive  brush  and  trees  overhang¬ 
ing  channel 

Remains  of  stone  masonry  walls  along 
channel  and  stone  debris  in 
channel 


L 
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APPENDIX  B  -  ENGINEERING  DATA 


LIST  OF  AVAILABLE  DATA 
PRIOR  INSPECTION  REPORTS 


Date 


By  Whom 


10  April,  27  May 
1968 

1  June  1971 
16  September  1974 


Norfolk  County  Engineering 
Department 

Mass.  Dept,  of  Public  Works 
Mass.  Dept,  of  Public  Works 


PRIOR  ENGINEERING  REPORTS 

Date  By  Whom 

February  1971  The  Soil  Conservation  Ser¬ 

vice,  U.S.  Dept,  of 
Agriculture 

April  1973  Fay,  Spofford  &  Thorndike,  Inc 

DRAWINGS 

Plate  I,  Site  Plan,  Ellis  Pond  Project  by  Fay, 
Spofford  &  Thorndike,  Inc.,  April  1973 

Plate  II,  Ellis  Pond  Dam,  Ellis  Pond  Project 
by  Fay,  Spofford  &  Thorndike,  Inc.,  April  1973 

BORING  LOGS 


Logs  of  test  borings  B-l  through  B-7  made  at  dam 
site  by  B  &  J  Drilling  for  Fay,  Spofford  &  Thorn¬ 
dike,  Inc.,  November  1972  (Locations  shown  on  Plate 
I,  page  B-30) 


LIST  OF  AVAILABLE  DATA 
ELLIS  POND  DAM 
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LIST  OF  AVAILABLE  DATA 
ELLIS  POND  DAM  (Continued ) 


{Jorfoljc. county  ■  Commissioners 
Superior’ • Ccurti  Souse  iih. 


„  '  ;  '*  ’c.’j'.i?, 

vzOi*  l  ~  Lome  n  •  o ;  5 

r .\VV»  i  V •  -.V 


•-■{•'n.u  ';flsn:  1 


such  that:.; it  cannot;  be  considered  . to -be  !'sa.fe  "and'.'ir;  good '  . 
condition Its  overall  condition  is;  poor.:  and  in  some  araas 


dangerous  conditions  exist ,-r-- . 

’ v :X 

’  XXX'u I»erge  -  trees _  and  .brush  growing  over  .the/ entire.-  dam. 
should  he/rer.oved  and  the  dam  repaired  where '.the  stumps,  are 
remove d  .;V: •/. • ; ■.•V-.  ...  r;.v.  • =  .= 

A’/large*  section  of  the  high  retaining ‘wall  on  the 
downstr  a  ant. /'face '  of.  the  westerly  end'  of  .:the':vdara- .has.  collars. 


£*(**< Z-II-ZZO-I 


Hum  Tana  glia 

Fred.  C.  Schvela,  Acting  D&mty  Chief  Engr.  Jana  2,  71 

BDRMOOD-Iasp ectl on  of  v*n»  Pond  s« 


Met  with  Tow  Ehgjncer  E.  Hamilton  on  June  1st  and  we  inspected  the  -  - 
existing  earth  daa  aa^spillweys  at  Ellis  Pond. 

Xt  J  *  evident- that  at  sons  tine  in.  the  past,  the  dan  has  . been  over- 
topped.  The  spillways  are  inadequate  and  badly  in  need  of  repair.  lash  growth 
of  trees  and  brush  on  the  dotostreaa  side  of  the  daa  leads  ae  to  believe  that 
the  jjgwrvlaus  core  is  either  nos  nristint  or  is  in  a  very  poor  condition  and 
only  extensive  test  boxings  and  trenches  could  produce  this  information. 

A  drew  down  pipe  end  gate  should  also  bs  indnded  with  the  proposed 
repair  and  re-caaditlanlxig  af  this  dan. 

Costa  far  nee  spiUsays  and  a  draw  down  pipe  coold  be  from  $ 25,000.00 
to  $30,000.00,  and  costa  for  repairs  to  the  earth  daa  itaalf  would  depend  on 
shat  the  borings  and  testa  would  detaraina  naeded  to  be  done. 

X  also  discuss  ad  procedures  with  Engineer  Haailtan  whereby  after  a 
study  in-depth,  s  registered  prof  weal  final  engineer  would  design  and  prepare 
plana  for  the  repairs  and  snbuLt  these  plans  with  a  completed  application  for 
the  authority  to  make  these  repairs  or  alterations. 


There  is  e  troo  flow  of  water  through  the  open  spillway,  therefore, 
the  dam  and  pond  present*  no  prnblana  at  the  preenxt  level. 


s' 

cct  Board  of  Selectman-Boxwood 
Town  Engineer 


Respectfully  submitted, 

man  tehagua 

Assistant  Civil  Thgineer 
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Eoardof  Silso has >  “  ~ =- 
Tom  Hall 

ZJorsood,  HuiutautiU 


m  laapostiaD  OmK-n«aao-X 


Qattw 

(to  lopt^ter  16,  197k,  an  siglTiaer  Am  tho  SmuburtU  Dtpsrteent  of  Public 
Works  sedo  *  visual  lnapostioo  of  tbs  show  ta,  cmd  by  tbs  Tom  of  Rorsood. 

Tbs  Isopsotim  SM  sods  Is  swriOM  sith  Chapter  253  of  tbs  Haaoachaaofcto 
General  loss,  m  aosirtgit  bp  Chapter  595  of  tbs  koto  of  3970  (Dswdofotgr  Aet). 

Tho  xsoolts  of  tbs  Inspection  Inrtloote  that  repair*  are  naodod.  A  ocagtlet* 
Inspection  otsld  sot  bo  sods  dso  to  tho  fsosth  of  brush  alon*  tho  dosastxoas  too 
of  tho  slops*  Mrs*  Cottrell,  Chairperson  of  tbo  Ssrwod  Conservation  Cceolaelea 
has  adviced  no  Of  tbo  unanthoxlaod  Installation  of  flaabboards  la  tho  spHlaajr. 
Although  tb&s  appoors  to  bo  of  as  haaard  at  this  tlso  It  is  xeoomoeded  that  tbo 
flateboarde  bo  i— t«I  ao  a  saf et?  praaoatlon  la  tbo  event  of  pood  tils  high  rotor 
conditions.  Tho  fbUosdas  conditions  soro  noted  that  zsqairo  attention* 

1.  Tho  steso  retaining  sail  at  tbo  water]?  aod  of  tbo  das  has 
collapsed.  This  condition  has  oalated  ftp  a  aasbar  of  yaars  and 
ws  noted  la  hr  Norfolk  Coast?  Inspection  of  1968. 

2.  Thors  Is  erosion  at  both  apUlaaya  and  alopo  protection  Is  nwawaiy* 

3.  Tho  oountjr  Jaapoetlsn  of  1968  baa  Indicated  that  tho  ipUlsy 
capacity  is  not  anf ttdsat  to  acceoacdate  flood  flow*  An 
Investigation  followed  by  tho  anlarglng  of  tbo  spillway  capacity 

lo  Boooaaoiy. 

It.  Soppigo  has  boos  Irdicatod  boles  tho  too  of  tho  alopo  noor  tbo 
cantor  of  tho  aabanlcwit,  Investigation  and  corrective  action  lo 
naodod. 

It  appears  that  an  wglnaorlng  study  was  conducted  In  1966  to  laprove  tho 
spillway  capacity.  This  should  bo  pursued.  It  la  reocTSWirVsd  that  jrwt  obtain  tha 
services  of  a  Registered  Professional  Civil  Thglnoor  avparianoad  In  tha  design* 
nainteosnoo  and  oon  at  motion  of  daas* 


OBt otar  ?,  1 97k 
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It  appaara  that  tha  Camrwtttt  fill ■■1m,  with  Had. tad  fhadtag,  13  utta^itln  f 
■daUla  tha  dm.  Trnutlnc  or  t«dm1n«l  aaajataaoa  ba  availah 2a  throogh  a  mMgr 
of  piopaa,  a  llatdag  ia  aaalaaad  Xf  tha  projoat  qaaliflaa  aa  a  Hood  control  .. . 
itiwtuw,  thaSaitad  Stataa  Vnv,  Coipa  of  Wtgjnaan  aajr  prorida  aaalatanaa»  -  Xb  r 
la-raaaaaandaCthhV7on:9aait  thair  adrtaa.  ~  Tha  aitdatna.  out  'rfatarwara  ay  alao  ,_  ^ 
pxowlda  Aadtac-aaatataaaa  thioagfr  tha.  profit  ri  ran  a  of  .Chaptar  91  of  tha  1TiBaanha»al>a~_ 
Gaoaxal  Lana.  BaaloaaA  plaaaa  find  aa  oatliaa  of  tha  n  aaaaaa  Try  stapa  ta  aain*a-'oo»*~ 

pyM  .......  f - 


Xf  wo  aar  ba  of  Author  aaaAaUaaa  plaaaa  da  not  haaltata  to  ooataot  oa.  Tear 
(giaafclona  aay  ba  dlzaatad  to  Hr*  Lao  Aadrcnioo  of  thia  offloa,  talapbona  727-U793* 
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Ta*y  txaXjr  pm. 


mucou  a.  oaur,  p.s. 
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-/■'  '  ?■  ^INSPECTION  REPORT  -  DAMS  AMD  RESERVOIRS 

Location:  /*\4iT '%/o  jt' ItJ 6  o &  Dam  tlo.  H—  22C  •  / 

Marne  of  Dam'  O :  INSPECTS. 


Qwner/s 


Stir No 


SB 


SftSAtWS; 


.  Tel  No. 


manlt’-fTt  dun  should 


Degree 


•This  rating.  may  change  'as  land  use  changes  (Future-  development} 


®*  Outlet  Control  z-  Automatic  »  Manual  » 

Operative  l*"*  yes  t  Nb» 

Comments:  f*.*3*B**HDs  >  4  Ba-t.  £■  S  »u  £fJL2£ 


Upstream  ?ace  of  Dam: 


Comments : 


Condition? 

1.  Good _ 

3.  Major  R’5patr3_ 


2. Minor  Repairs 
<  .Urgent  Repair 


L-tb  Zla-/ 


RecoiBae^atfonsisfl^iliY'  Explain)  '  Count 

~r~  tc/l  T*/i  K)  /  ’  OA  TAg^Jofi  aA.^T3odj£1OATMfM  gj»#Au**OS/T;_  Sy  »SM<pu*JUTAY 


OtSgg  T*rp/*/&  At  THt f  At* -S rem. Y^&Afl? ~  atfiOAA  A  StomA  &+T*,ajus/}  Z‘OOt.^-Co^i_yty S£, 

C v*e  4^ CoZoAP-3*£>  ~Sni'rm  zyr/f&r=JZiirye  =y~  —  -  •Zsmiz **j£ 


■~Mmor-7-r"m, 


mammm 


f.J  Tog  -  CAfiACtT/AS  OA^Ag  SA‘i-t-  (MO  rs  "/S'  *>•  r-Juggt  cJo/J 
•'-  "t&C:''  -*r;'._  ,-/  «...  J7„g-7iAih\e* T3&A/H&  MAu/  H/ArgjgS.  -to.'v 


7~ott.g 


At*** 


'.Causa  i 0 o-f /*/>£.. 

£;'*  :.V.t  \,.'.  • 

/jt4/»Aou£  7V£ 


ssas»»i.  -rkifssmmosi^r::"  it  *** 

^B^g^-PLACMO  &*™&Z*tr0iIr***7.  ^  >  _ 

■■  4  4ur  ■**'" OTS&fl  7T^-  ^ 

/joettATg  4*r  *****■&;  crr  o  Air  rusr  /*o«-rH*£.  * a Boo ads  Cbuco 

C'Ql/SS  /AAC.M  -  ~z~' ■--'  -(.  ^OMC/ajuA  S  sju  A’fCVO*  io  S*o—  I 


Overall  Condition:. . .  u‘^;vV:..-  -:  ■•*•  -x  v-.-r*- 

~  •  v'  '  _  J-*  rr^r/irzi. .. ..  _  - 

2.  Minor  repairs  needed _  ~ 

2.  *  Conditionally  safe-major  repairs  needed  <■*** _ _ 

'*- .  On  a  af  e 

3.  Reservoir  impoundment  no  longer  exists? explain) 

Recommend  removal  from  inspection  list. 

*  P9oV/D6S>  'THAI  SuAA/  C/AJJ7  FAHA  8o*A O  O  ,»A>*  T  A>» &  O 
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lassifioaticn  of  dam  by  TfeterialJ 

- 

'Sarth  ^ 

Cone.  Jta  sorry 

.  Store  Masonry 

— " -  -  Timber 
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.  Other  -  '' 

A.  description  of  present  land  a3t£e  downstream  of  dan :  If  ura.i:  /  OC>  dirham. 

3.  Is  there  a  stoaire  area  or  flood  nlain  do1-— stream  of  dam  vhich  oe*^d  .rseow»«at»  the 
imrxrv/iajent  in  the  event,  of  a  oormirs”  dam  failure  T!~ _ .  70.  , 


RECONNAISSANCE  REPORT 


ELLIS  POND 

NC3W0CD,  MASSACHUSETTS 
FEBRUARY  1972 

INTRODUCTION  -:V  ; 

The  Board  of  Selectmen,  Norwood,  Massachusetts,  through  ■ 
the  Norfolk  Conservation  District,  requested  that  the  USOA, 

Soil  Conservation  Service,  examine  the  dam  at  Ellis  Pond  and 
suggest  how  it  might  be  repaired  or  restored,  and  prepare  a  cost 
estimate  for  accomplishing  this  work. 

This  preliminary  investigation  is  based  on  a  field  recon¬ 
naissance  of  the  site  by  SCS  personnel,  a  map  study  using  the 
USGS  Topographical  Quadrangle  for  Norwood,  Massachusetts,  and 
hydrologic  and  hydraulic  computations  using  SCS  procedures  and 
criteria.  This  report  is  based  on  preliminary  investigations 
and  the  information  presented  is  not  to  be  considered  final  or 
complete.  More  detailed  studies,  field  surveys,  geologic  inves¬ 
tigations,  and  hydrologic  evaluations  will  be  required  if  the 
project  is  to  be  implemented. 

DESCRIPTION  of  the  SITE 

Ellis  Pond,  when  full,  provided  about  16*5  acres  of  water  ■ 
area.  In  compliance  with  the  County  Commissioners'  directive, 
the  pond  has  been  partially  drained  since  the  dam  was  considered 
unsafe.  This  draining  has  exposed  much  of  the  gently  sloping 
shoreline  and  has  reduced  the  value  of  the  pond  for  recreational 


A  ver- 


The  e'er,  at  Ellis  Pond  is  an  old  ice  pond  dam  in  poor 
condition.  The  overall  height  of  dam  is  about  20  feet, 
tical  wall  of  large  stone  supports  the  down  stream  face  of  this 
structure.  At  present,  the  rock  facing  has  toppled  over  in  many 
places  and  the  earthen  sections  have  sloughed  off.  Tnere  are 
large  trees  growing  on  the  earth  fill  throughout  its  length  and 
it  appears  that  the  tree  roots  have  contributed  to  the  leakage 
which  is  apparent  along  the  downstream  toe  of  dam.  Many  very 
large  boulders  are  visible  in  the  earth  fill  portions.  There 
are  two  spillways  associated  with  this  structure.  The  spillway 
on  the  right  abutment  is  a  concrete  weir-type  structure  with  en 
opening  of  five  (5)  feet  in  width  and  five  (5)  feet  in  depth.  The 
drop  from  the  crest  of  the  spillway  to  the  brook  bottom  is  approx¬ 
imately  ten  (10)  feet.  The  spillway  located  at  the  left  abutment 
is  of  stone  rubble  masonry  approximately  12  feet  wide  and  six  (6) 

, feet  in  depth.  This  structure  is  equipped  with  flashboards  for 
regulating  water  depths  in  the  pond.  Rock  ledge  outcrop  is 
visible  just  downstream  of  this  spillway. 

The  area  along  the  north  bank  of  Ellis  Pond  has  been  developed 
as  a  residential  area.  A  hand  level  reading  indicates  that  the 
base  of  these  buildings  is  about  six  (6)  feet  higher  than  the 
present  crest  of  the  spillway  on  the  left  abutment.  This  would 
limit  a  design  high  water  elevation  during  storm  runoff  to  about 
five  (5)  feet  above  the  spillway  crest. 

C.  ANALYSIS 

Due  to  the  limited  capacity  of  the  existing  spillways  and 

the  deteriorated  condition  of  the  dam,  it  does  not  appear  feasible 

-Z- 
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or  technically  sound  to  attempt  ±o  repair  this  structure.  The 
recommendation  is  to  remove  the  older  works  and  replace  the  dam 
in  its  entirety  or  to  build  a  new  dan  just  upstream -from  the 
present  one. 

It  is  noted  that  this  dam  is  classified  as  a  high  hazard, 
structure  due  to  its  size,  the  large  contributing  drainage  area , 
the  volume  of  water  stored,  and  the  location  of  urban  development 
downstream  f ran  Ellis  Pond.  The  failure  of  a  dam  .in  this  location, 
would  jeopardize  life  and  property. 

LAMP  USE  CONSIDERATIONS 

Ellis  Pond  is  located  within  a  highly  developed  residential 
and  commercial  area.  It  presently  provides  open  space  and  a 
recreational  area  for  nearby  residents.  Improvement  of  the  site 
by  cleaning  up  the  facility,  provision  of  a  reasonably  siaed 

parking  area  and  trail  access  to  the  pond,  and  deepening  and 

» 

increasing  the  area  of  water,  would  make  Ellis  Pond  a  mere  attrac- 
wWe  t«c*t  •  •  ty  t  cr*  a  greater  number  of  people.  Fishing,  boating, 
ice  skating  and  wildlife  enhancement  and  observation  ere  activities 


that  may  be  encouraged  by  proper  management  of  the  site.  Since 
Ellis  Pond  is  cr.a  cv  the  few  remaining  open  spaces  in  Norwood  and 
a  deficiency  of  cut door  water based  recreation  facilities  is  apparent 
it  is  suggested  that  serious  consideration  be  giver,  to  development: 
of  this  site  for  these  uses.  According  to  our  design  standards, 
if  a  new  dam  was  constructed  at  Ellis  Pond,  a  spillway  measuring 
approximately  180  feet  long  would  be  necessary  in  order  to  safely 
pass  high  intensity  storm  flews  without  flooding  adjacent  property. 


The  normal  water  level  would  be  re iced  to  the  crest  of  the 
existing  spillway  cn  the  right  abutment  or  approximately  three 
(3)  feet  higher  than  present  water  level.  The  estimated  cost  of 
this  construction  is  $150,000.  Any  plans  and  designs  would  be 
subject  to  approval  by  the  Massachusetts  Department  of  Public  Works 

A  possible  alternative  to  constructing  a  new  dam  is  to  retain 
existing  water  levels  and  to  deepen  and  enlarge  the  present  pool 
area  by  excavation.  On  1570  aerial  photographs,  Ellis  Pend 
measures  about  16  acres.  Deepening  this  area  by  five  feet  would 
require  removal  of  128,000  cubic  yards  of  earth.  Seme  of  this 
might  be  used  to  fill  in  unflooded  areas  which  would  result  in 
better  access  to  the  pond  edges  by  the. general  public.  The  esti¬ 
mated  cost  of  this  work  has  not  been  calculated  since  present  water 
depths  and  pond  bottom  soil  conditions  are  not  known. 

Benefits  associated  with  deepening  the  pond  and  removing 
accumulations  of  muck  are  likely  to  be:  cooler  summer  water  temper¬ 
atures,  a  reduction  in  weed  growth,  better  fishing,  and  perhaps  a 
lessening  of  objectional  pond  water  odors  during  the  summer  months. 
Prior  to  adopting  this  alternative,  the  town  should  have  a  compre¬ 
hensive  geologic  investigation  made  to  determine  effects  on  water¬ 
holding  capability. 

OTHER  CONSIDERATIONS 

Two  important  but  unknown  factors  that  have  and  will  have  a 
significant  effect  cn  the  eventual  development  and  use  of  Ellis 
Pond  is  water  quality  and  quantity.  Our  map  inspection  suggests 
that  water  frem  Willett  Pond  is  probably  quite  high  in  quality 
but  that  flews  from  this  watershed  are  probably  low  since  it 
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April  10,  1973 

Board  of  Selectmen 
Municipal  Building 
Norwood,  Massachusetts  02061 

Gentlemen: 

We  are  pleased  to  submit  herewith  a  report  on  our  investigation  and 
study  for  improvements  to  the  Ellis  Pond  Dam  and  for  development  of  the 
Ellis  Pond  and  Guild  Pond  areas  as  recreational  facilities.  The  report  was 
prepared  in  accordance  with  our  agreement  of  September  13,  1972  with  the 
Town  of  Norwood.  It  furnishes  cost  estimates  together  with  planning  for 
improving  the  dam  and  developing  the  recreational  possibilities  of  tbe  pond 
areas. 


The  project  will  require  extensive  earthwork  and  masonry  work 
a  long  with  the  general  site  improvements  and  refinements  needed  for  recrea¬ 
tional  purposes.  It  is  recommended  that  the  work  be  staged.  Stage  One 
would  be  for  the  heavy  construction  which  will  include  the  reconstruction  of 
the  Ellis  Pond  Dam.  the  reconstruction  of  the  Guild  Pond  Spillway,  excava¬ 
tion  of  the  two  ponds  and  the  cleaning  up  and  regrading  of  the  area  below  the 
Ellis  Pond  Dam.  Stage  Two  would  cover  the  finished  site  improvements 
including  the  installation  of  the  supporting  utilities  and  recreational  facilities 
together  with  the  required  grading,  seeding  and  planting  needed  to  make  this 
an  attractive  and  successful  recreational  site. 

Stage  Two  could  be  separated  into  Stages  Two  and  Three  with  the 
former  pertaining  to  the  Ellis  Pond  improvements  and  the  latter  to  those 
for  Guild  Pond.  Stage  Three  would  also  include  improvement  of  the  area 
located  between  the  two  ponds . 

Costs  for  land  acquisition,  reconstruction  and  development,  including 
costs  for  engineering  services  required  to  prepare  contract  documents  and 
required  during  construction,  will  be  approximately  $770,000. 
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Except  for  references  made  to  an  old  Town  map,  there  are  no 
records  relating  to  the  history  of  the  ponds.  The  Town  Engineer  recalled 
that  this  map  showed  Ellis  Pond  along  with  an  old  mill  to  be  in  existence 
some  140  years  ago.  Today  an  old  stone  masonry  weir  with  a  ten  foot  drop 
from  crest  to  toe  remains  as  part  of  the  westerly  portion  of  the  dam. 
giving  evidence  that  the  pond  may  at  one  time  have  been  used  to  store  the 
water  needed  to  furnish  energy  to  drive  a  water  wheel.  It  is  likely  that  the 
pond  was  also  a  source  of  supply  for  the  manufacture  of  ice. 

There  are  no  records  as  to  why  Guild  Pond  was  constructed.  For 
some  time  it  was  maintained  by  a  sportsman  club  and  was  stocked  with 
trout  for  annual  fishing  derbies.  This  activity  has  since  been  abandoned 
and,  except  for  ice  skating  in  the  winter  and  duck  feeding  in  the  summer, 
the  area  remains  quite  dormant. 

Photographs  1  and  2  are  pictures  of  Ellis  Pond  and  Guild  Pond, 
respectively. 

The  Ellis  Pond  dam  is  a  400  foot  earthfill  structure  with  approxi¬ 
mately  100  feet  of  stone  facing  along  its  westerly  end  and  with  a  stone- 
concrete  masonry  spillway  at  each  extremity.  Its  average  height  is  about 
16  feet.  The  top  is  at  elevation  116.5  and  varies  in  width  from  16  to  30  feet, 
the  widest  portion  being  at  its  midsection.  From  observation,  it  appears 
evident  that  at  some  time  during  the  life  of  the  dam,  additional  fill  was  placed 
along  the  front  face  of  the  midsection  in  an  apparent  attempt  to  seal  off  leaks 


and  to  strengthen  the  structure.  The  water  level  in  the  pond  is 
held  at  elevation  110.5  and  depths  behind  the  dam  range  between  5  and  7 
feet.  As  mentioned,  records  indicate  the  dam  to  be  at  least  140  years  old 
and  that  the  west  spillway  may  have  been  a  part  of  an  old  mill. 

The  west  spillway  is  a  weir  type  structure  with  a  five  foot  by  five 
foot  opening  and  a  ten  foot  drop  from  crest  to  the  toe.  The  crest  is  about 
three  feet  higher  than  that  of  the  east  spillway.  At  present,  except  for  leakage, 
there  is  no  flow  through  it. 

Photograph  3  is  an  upstream  view  of  the  west  spillway  and  the 
westerly  portion  of  the  Ellis  Pond  Dam.  Photograph  4  is  a  downstream  view 
of  the  west  spillway. 

The  east  spillway  is  12  feet  wide  with  a  5  foot  freeboard  and  was 
originally  equipped  with  manually  operated  flashboards  to  control  the  water 
level  in  the  pond.  The  flashboards  were  operated  from  an  enclosure  bridging 
the  spillway  and  have  since  been  removed  in  order  to  maintain  a  safe  level  in 
the  pond.  Except  for  leakage,  flows  from  Ellis  Pond  into  Hawes  Brook  are 
through  the  east  spillway.  It  was  noted  that  considerable  debris  has  accumu¬ 
lated  within  the  spillway  and  in  the  channel  area  downstream. 

Photograph  5  is  an  upstream  view  of  the  east  spillway  and  the  easterly 
portion  of  the  Ellis  Pond  Dam.  Photograph  6  is  a  downstream  view  of  the  east 
spillway. 


In  August,  1965,  during  hurricane  "Diane"  hifgh  water  reached  a 
level  where  it  started  to  overtop  the  dam  at  the  east  spillway.  The  flash- 
boards  were  in  place  and  an  attempt  at  that  time  to  remove  them  was 
unsuccessful.  Again  during  a  storm  in  1968,  the  high  water  reached  the  top 
of  the  dam.  Following  this  occurrence,  the  owner  removed  the  flashboards. 

The  dam  is  in  poor  condition.  The  stone  facing  and  masonry  has 
toppled  over  in  many  places  and  earth  sections  have  sloughed  off.  Con¬ 
siderable  leakage  has  been  observed  emanating  from  under  the  dam  in  the 
vicinity  of  the  west  spillway  and  the  midsection.  A  very  wet  area  of  about  70 
feet  by  50  feet  exists  in  front  of  the  midsection,  and  about  75  feet  from  its  toe 
there  is  a  spring  with  a  small  stream  flowing  from  it.  There  are  many  large 
trees,  some  with  diameters  up  to  36  inches,  growing  on  the  earthfill  through¬ 
out  its  length. 

Essentially,  the  leakage  can  be  attributed  to  excessive  root  growth  and 
to  structural  deficiencies.  Subsurface  explorations  confirm  the  latter. 

Exploratory  borings  taken  through  and  around  the  dam  indicate  a  strata 
of  rock  three  to  ten  feet  below  ground  water  level.  They  show  that  the  embank 
ment  was  constructed  with  pervious  materials  without  an  impervious  core  and 
they  also  show  that  it  is  quite  likely  that  there  was  no  excavation  to  bedrock 
prior  to  placement  of  the  embankment. 

The  Guild  Pond  Dam  is  an  earthfill  structure  a  little  over  200  feet  in 
length  and  approximately  six  feet  in  height  with  a  twelve  foot  stone-concrete 


Ellis  Pond  Dam.  An  earthfill  dam  designed  to  cope  with  a  100  year 
storm  is  appropriate  for  this  particular  site.  The  dam  would  be  constructed 
of  pervious  sand  and  gravel  and  with  an  impervious  core  to  prevent  leakage 
through  the  dam  and  possible  severe  damage  or  failure.  At  the  westerly 
end  of  the  dam  would  be  a  concrete  spillway  designed  to  serve  as  both  the 
principal  and  emergency  spillway.  Excavation  for  the  impervious  core  and 
for  the  spillway  foundation  would  be  the  bedrock.  This  could  be  accomplished 
with  little  difficulty  since  exploratory  borings  indicate  the  top  of  rock  to  be 
only  three  to  ten  feet  below  ground  water  level. 

So  that  existing  streams  could  be  effectively  diverted  and  ground- 
water  interference  kept  to  a  minimum,  it  is  recommended  that  the  concrete 
spillway  be  built  first.  The  streams  could  then  be  rediverted  through  the 
spillway's  drawdown  conduit  permitting  the  earthfill  portion  of  the  dam  to  be 
constructed  with  comparatively  little  ground  water  interference. 

All  trees,  undergrowth,  masonry  and  riprap  should  be  removed  from 
the  existing  earthfill  and  the  salvageable  masonry  and  riprap  stored  in  close 
proximity  for  later  use.  The  existing  earthfill  should  be  retained  as  the  down¬ 
stream  portion  of  the  new  dam  and  the  new  portion  constructed  immediately 
upstream. 

Plate  II  is  a  plan  view  of  the  proposed  dam  with  cross-sections  through 
the  spillway  and  the  earthfill  showing  suggested  details. 


The  concrete  spillway  would  have  a  100-foot  weir  with  a  six  and  a 


half-foot  freeboard.  The  top  of  the  weir  to  be  at  elevation  112.5  feet.  For 
drawdown,  a  36-inch  conduit  would  be  installed  as  an  integral  part  of  the 
spillway,  the  invert  at  the  influent  end  to  be  at  the  level  of  the  bottom  of  the 
pond  behind  the  dam.  A  sluice  gate,  power  or  manually  operated,  would  be 
installed  at  the  effluent  end  of  the  drawdown  pipe.  The  drawdown  would 
provide  a  means  to  lower  the  water  Level  below  the  crest  of  the  weir  or  to 
empty  the  pond  to  permit  periodic  cleaning  and  dam  inspection. 

As  previously  stated  and  as  shown  in  Plate  H,  it  is  proposed  that  the 
existing  earthfill  be  cleaned,  reshaped  and  retained  as  the  downstream  por¬ 
tion  of  the  new  dam.  The  top  of  the  new  dam  would  be  fifty  feet  wide  and  set  at 
elevation  119. 0  feet.  Material  for  the  core  must  come  from  off  the  site 
since  no  impervious  material  appears  to  be  available  from  the  pond  beds. 

For  the  pervious  portion  of  the  dam  outside  the  core,  materials  from  the 
pond  bottom  can  be  used.  The  upstream  face  of  the  dam  would  be  riprapped 
using  materials  salvaged  from  the  existing  fill  and  recovered  from  other 
areas  within  tne  project  Limits.  The  downstream  face  would  be  loamed  and 
seeded  to  protect  it  from  erosion.  Little,  if  any,  riprap  material  would  have 
to  come  from  off  the  site. 

Area  Below  the  Ellis  Pond  Dam.  The  area  between  the  dam  and 
Walpole  Street  would  be  cleaned  up  and  regraded  after  completion  of  the  new 
dam.  Undergrowth,  scrub  trees  and  debris  would  be  removed  with  selected 
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